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PREFACE 
Since i t s  i n c e p t i o n ,  NASA has  both  sought d i r e c t  a s s i s t a n c e  from 
u n i v e r s i t i e s  f o r  conduct o f  p a r t s  of t h e  space program and t r i e d  t o  
h e l p  s t r eng then  t h e  u n i v e r s i t i e s  i n  t h e  course of  conducting t h e  space 
program. This mutual e f f o r t  t o  add t o  n a t i o n a l  s t r e n g t h  has  r e s u l t e d  
i n  ex t ens ive  and v a r i e d  r e l a t i o n s h i p s  w i th  u n i v e r s i t i e s ,  t h e i r  admin- 
i s t r a t o r s ,  t h e i r  f a c u l t i e s ,  and t h e i r  s t u d e n t s .  
This r e p o r t  i s  in tended  t o  b e  a resume', o r  c a t a l o g ,  wi th  some 
commentary o f  t h e  methods t h a t  NASA and i t s  cen te r s  now use  o r  reason- 
ab ly  could use i n  r e l a t i o n s h i p s  wi th  u n i v e r s i t i e s .  
This  compilat ion was reques ted  by t h e  NASA Of f i ce  of Un ive r s i t y  
A f f a i r s  (appendix A)  f o r  s e v e r a l  reasons .  It i s  in tended  t o  a s s i s t  
t h e  Ass i s t an t  Administrator  f o r  Univers i ty  A f f a i r s  i n  h i s  support  o f  
u n i v e r s i t y  programs; it should a s s i s t  t h e  Of f i ce  of  Un ive r s i t y  A f f a i r s  
i n  adminis te r ing  u n i v e r s i t y  programs f o r  t h e  agency; and it should 
a s s i s t  t h e  c e n t e r s  i n  i n i t i a t i n g  and managing u n i v e r s i t y  programs. The 
t i m e l i n e s s  of t h i s  work i s  sharpened by NASA's d e c l i n i n g  budget and t h e  
subsequent impact on t h e  support  o f  advanced engineer ing ,  space s c i e n c e s ,  
and r e l a t e d  s u b j e c t s  of educat ion and r e sea rch  i n  t h e  u n i v e r s i t i e s .  
The r e q u i r e d  informat ion  and opinions were ga thered  by a t a s k  group 
comprising a r e p r e s e n t a t i v e  from each c e n t e r  (appendix B) . The cliarge 
t o  t h i s  Task Group was t o  develop and document t h e  k inds  o f  p r o j e c t ,  
program, con t r ac t  , grant  , mutual agreement,  mutual unders tanding ,  and 
o t h e r  undertakings and arrangements t h a t  have been t r i e d  o r  could be 
t r i e d  i n  t h e  conduct of  NASA-university a f f a i r s .  That i s ,  t h e  ob jec t  
w a s  t o  assemble and document both  p a s t  experiences and forward views 
o f  p o s s i b i l i t i e s  i n  t h e  a r e a  of  r e l a t i o n s  wi th  u n i v e r s i t i e s .  
The Task Group h a s ,  t h e r e f o r e ,  l i s t e d  and i l l u s t r a t e d  every major 
t ype  of  a c t i v i t y  NASA has had wi th  u n i v e r s i t i e s .  Each type  of  a c t i v i t y ,  
o r  r e l a t i o n s h i p ,  i s  descr ibed  b r i e f l y  and i t s  purpose s t a t e d ;  t h e  b a s i c  
a u t h o r i t y  i s  l i s t e d  and an example c i t e d  wi th  a view t h a t  more inform- 
a t i o n  could  thereby  be found. Some background h i s t o r y  i s  g iven ,  and 
t h e  n a t u r e  and ex ten t  of use  of t h e  a c t i v i t y  i n  NASA i s  i l l u s t r a t e d .  
F i n a l l y ,  f o r  each t y p e  of  a c t i v i t y ,  o r  r e l a t i o n s h i p ,  a consensus of  
t h e  Task Group members i s  o f f e r e d  on t h e  gene ra l  va lue ,  advantages,  
and disadvantqges of  t h e  a c t i v i t y .  
The hope i s  t h a t  i n  cont inuing  NASA-university r e l a t i o n s  we w i l l  
adopt t h e  b e s t  from our p a s t  exper iences ,  avoid  t h e  wors t ,  and i n t r o -  
duce promising innovat ions .  
Walter T. Olson 
John L. Anderson, Jr. 
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PROJECT RESEARCH 
Single  Task Grants and Contracts 
Purpose and desc r ip t ion .  - The t r a d i t i o n a l  way i n  which t h e  fed- 
e r a l  government r e l a t e s  t o  u n i v e r s i t i e s  i s  through a grant  o r  cont rac t  
t o  support an individual.  o r  a group a t  t h e  school  i n  an inves t iga t ion  
of a s i n g l e  concept,  o r  phenomenon, o r  problem. The grant  or  cont rac t  
most o f t en  r e s u l t s  from an u n s o l i c i t e d  proposal ;  t h e  f i n a l  form of 
such a proposal  usua l ly  has been reached by informal  discussions be- 
tween t h e  proposer and NASA s t a f f .  Research g ran t s  and con t rac t s  have 
served a wide v a r i e t y  of purposes, such as  b a s i c  research ,  development 
of r e sea rch  equipment, making measurements, support of f l i g h t  experi-  
ments, engineering s e r v i c e s ,  and documentation of NASA h i s t o r y .  Ref- 
erence 1 descr ibes  t h e s e  a c t i v i t i e s  i n  genera l .  
Authori ty and examples. - Publ ic  Law 85-568, J u l y  29, 1958, 42 
U. S. Code 2473 ( b )  ( 5 ) ,  formerly t h e  National  Aeronautics and Space 
Act of  1958, a s  amended, Sect ion 203 ( b )  ( 5 )  g ives  a u t h o r i t y  f o r  s i n g l e  
t a s k  g ran t s  and con t rac t s .  P o l i c i e s  and regu la t ions  a re  contained i n  
NASA Grant Handbook NHB 5800.1  a an. 1 9 7 0 ) ~  f o r  s a l e  by t h e  Superin- 
tendent  of Documents. Numerous examples e x i s t .  
History and extent  of use. - V i r t u a l l y  every o f f i c e  and center  of 
NASA has sponsored work i n  t h i s  mode a t  some time o r  o the r  s ince  NASA 
was created.  About 1300 projec t -or iented  research  g ran t s  and con t rac t s  
a r e  cu r ren t ly  a c t i v e  i n  about 200 u n i v e r s i t i e s  ; f i s c a l  year  1969 ob l i -  
ga t ions  were about $130 mi l l ion .  About 90 percent  of support t o  uni- 
v e r s i t i e s  i s  by p ro jec t  support.  References 2 and 3 give a genera l  
d iscuss ion  and a d e t a i l e d  l i s t i n g  of t h e s e  a c t i v i t i e s .  
Discussion. - Advantages t o  NASA inc lude  the  obvious one of en- 
l i s t i n g  valuable t a l e n t  on problems of concern t o  NASA's mission and 
t h e  l e s s  obvious one of long-range s t rengthening of t h e  e n t i r e  n a t i o n a l  
f a b r i c  of sc ience  and technology by t h e  s t rengthening of t h e  educat ional  
base.  
Advantages t o  u n i v e r s i t i e s  a r e  t h a t  a g ran t  o r  cont rac t  i s  an un- 
complicated way t o  secure support f o r  an ind iv idua l  o r  team on a p r o j e c t .  
Step-funding ameliorates  te rminat ion .  The usua l  d i r e c t ,  immediate in -  
t e r e s t  of NASA's t e c h n i c a l  s t a f f  i n  a s p e c i f i c  p r o j e c t  i s  mutually 
advantageous. A disadvantage t o  t h e  u n i v e r s i t y  i s  c rea ted  i f  t h e  amount 
of cos t  shar ing  i s  t o o  g r e a t  o r  i f  overhead exceeds reimbursement ex- 
cess ive ly .  Another disadvantage may r e s u l t  i f  NASA personnel  use 
un ive r s i ty  personnel  a s  a "job shop". A major disadvantage i s  the  in-  
o rd ina te ly  long time taken by NASA t o  a c t  on a proposal  o r  a renewal. 
Multitask Grants and Contracts 
Purpose and descr ip t ion.  - A v a r i a t i o n  of the  single-task grant  
i s  a grant  i n  a p a r t i c u l a r  s c i e n t i f i c  a r e a  o r  d i s c i p l i n e  f o r  work t o  
be l a t e r  described by t h e  school and approved by t h e  NASA techn ica l  
monitor. For example, the  Lewis Research Center has sponsored such 
grants .  Within t h e  s c i e n t i f i c  a r e a  s p e c i f i e d  by t h e  grant  agreement, 
both t h e  Lewis s t a f f  and t h e  un ivers i ty  s t a f f  suggest individual  t a s k s .  
Af ter  j o i n t  discussion and agreement, t h e  t echn ica l  monitor approves 
the  se lec ted  individual  t a sks  and then n o t i f i e s  t h e  school and t h e  
contrac t ing o f f i c e r  of h i s  approval by d i s t r i b u t i n g  signed copies of 
the  t a s k s .  The school then proceeds with t h e  research.  Tota l  time 
elapsed during t h e  approval cycle can be l e s s  than 1 week. Semi- 
annual r epor t s  a r e  required t o  genera l ly  review t h e  progress made and 
t h e  d i rec t ion  being followed i n  t h e  foreseeable fu tu re .  Annual reviews 
are conducted by t h e  t echn ica l  monitor; they t ake  t h e  form of formal 
presenta t ions  of the  r e s u l t s  by t h e  p r i n c i p a l  inves t iga to r  on each task .  
These reviews a r e  held  sometimes a t  t h e  NASA c e n t e r  and sometimes a t  
t h e  school. 
These grants  have been step-funded and extended annually. 
S imi lar ly ,  Langley has two master agreement, cost-reimbursable 
contrac ts  with l o c a l  schools. They cover research s t u d i e s ,  f e a s i b i l i t y  
s t u d i e s ,  breadboard construction of  prototype equipment, and consulta- 
t i o n .  The use of Langley f a c i l i t i e s  i s  involved and i s  arranged on an 
ad hoc b a s i s .  
For these  grants  and con t rac t s ,  cos ts  a r e  negot ia ted ,  with equip- 
ment and services  t o  be provided by each pa r ty  noted, and a monitor i s  
assigned f o r  each t a s k  order as it i s  defined and agreed upon. 
Authority and examples. - 42 U. S. Code 2473 ( b )  ( 5 )  gives au thor i ty  
f o r  mul t i task  grants  and contrac ts .  Grant NGL 36-003-064 (1965) with 
Case Western Reserve Universi ty f o r  Basic Research i n  Fluid  Physics 
($115,000 i n  f i s c a l  yea r  1970) and grant  NASI-9434 (1969) with Old 
Dominion Universi ty Research Foundation a re  examples. 
History and extent  of use. - Lewis has used t h e  mul t i task  grant  
s ince  1965 and has extended t h e  concept t o  Cornell Universi ty (NGL 
33-010-042, High-Temperature Heat ~ r a n s f e r  ) , Cal i fo rn ia  I n s t i t u t e  of 
Technology (NGL 05-002-136, Turbomachines ) , and Massachusetts I n s t i t u t e  
of Technology (NGL 22-009-383, Propulsion and Power Generation). The 
annual l e v e l  o f  these  grants  ranges from $50,000 t o  $115,000. Langley 
has mul t i task  contrac ts  as  noted above, with t h e  College of W i l l i a m  
and Mary (NAS~-9461) and with Old Dominion Universi ty and i s  negot ia t ing  
one with the  Universi ty of Virginia;  the  annual l e v e l  i s  about $50,000. 
The Ames Research Center has executed grant  NGR 05-020-420 with Stanford 
Universi ty f o r  a cooperative program i n  t h e  computational aspects  of  
f l u i d  mechanics. This grant  i s  current ly  funded a t  an annual l e v e l  of 
$60,000, with $80,000 obl igated  t o  e s t a b l i s h  step-funding : $50,000 f o r  
the f i r s t  year  of step-funding, and $30,000 f o r  the  second. 
Discussion. - Grants of t h i s  type  a re  s e l e c t e d  on t h e  b a s i s  of an 
outstanding f a c u l t y  working i n  an a rea  of  d i r e c t  importance t o  NASA, 
as compared t o  g ran t s  t o  ind iv idua l  i n v e s t i g a t o r s  i n  a  school.  There- 
f o r e ,  a  group of outstanding f a c u l t y  members i s  ava i l ab le  f o r  conducting 
research  under t h e  g ran t .  NASA obta ins  r a p i d  response t o  those s p e c i f i c  
research  problems i d e n t i f i e d  under t h e  scope of the  con t rac t ,  Each t a s k  
i s  def ined  and approved i n  a  mat ter  of days. Thus, t h e  researcher  can 
ge t  s t a r t e d  before he i s  otherwise involved o r  l o s e s  enthusiasm. And 
t h e  l eng th  of the  per iod  of support i s  not constrained.  A mix of 1-year,  
3-year, and 6-month t a s k s  can be conducted simultaneously. A t a s k  can 
be stopped without hu r t ing  t h e  o v e r a l l  support l e v e l  of the  grant .  
Often " s t r o l l s  down b l i n d  a l l e y s f f  a r e  recognized e a r l y ,  and t h e  work i s  
stopped. Negotiation expenses a r e  reduced. 
Strong i n t e r a c t i o n s  of  t h e  t e c h n i c a l  monitor and NASA s t a f f  with 
t h e  f a c u l t y  and s tudents  have been mutually advantageous. 
On t h e  un ive r s i ty  s i d e ,  t h e  schools o r i e n t  t h e i r  research  t o  
meaningful problems and have a very use fu l  mechanism i n  t h e  use of 
NASA f a c i l i t i e s ,  as  needed. The f a c u l t y  can e n l i s t  top-quali ty grad- 
ua te  s tudents  because longevi ty  of  support i s  assured ,  a  long wait  f o r  
approval i s  avoided, and s e v e r a l  f a c u l t y  members a r e  working on common 
problems. Also, t he  f a c u l t y  group i n t e r a c t s  i n t e r n a l l y  and thus  ~stim- 
u l a t e s  and motivates ind iv idua l  members of t h e  group; the  r e s u l t  i s  t o  
he lp  develop a f i r s t - c l a s s  f a c u l t y  team i n  a  given s c i e n t i f i c  o r  tech-  
n i c a l  a rea .  Such broad development i s  very important t o  a smal l ,  de- 
veloping school.  
No disadvantages t o  NASA or  t o  t h e  u n i v e r s i t i e s  have been perceived. 
The management and coordinat ion requi red  both a t  t h e  u n i v e r s i t y  and a t  
NASA a re  we l l  compensated f o r  i n  t h e  e f fec t iveness  of  t h e  work. 
The mul t i task  grant  o r  cont rac t  i s  very des i r ab le  i n  s c i e n t i f i c  
a reas  which can b e n e f i t  from a spectrum of  r e l a t e d  t a s k s  being con- 
ducted simultaneously and under one t e c h n i c a l  monitor who i s  given 
some decis ion  prerogat ives  by cen te r  management. Both t h e  centers  and 
t h e  u n i v e r s i t i e s  a r e  very e n t h u s i a s t i c  about t h i s  form of r e l a t i o n s h i p .  
Mul t id i sc ip l ina ry  Grants 
Purpose and desc r ip t ion .  - A mul t id i sc ip l ina ry  g ran t  t o  a  uni- 
v e r s i t y  i s  intended t o  encourage f a c u l t y  and s tudents  from seve ra l  
d i s c i p l i n e s  t o  work toge the r  f o r  broadened understanding, t o  so lve  
complex problems, t o  i n i t i a t e  new i d e a s ,  o r  t o  c r e a t e  new c a p a b i l i t i e s .  
Such a g ran t  permits  t h e  un ive r s i ty  t o  pick and choose, u sua l ly  through 
a s t e e r i n g  committee, among aerospace-related s t u d i e s  proposed by Tar- 
ious  f a c u l t y  members. Long-range ob jec t ives  inc lude  development of 
c a p a b i l i t y  f o r  i n t e r d i s c i p l i n a r y  problem-solving , s t ronger  aerospace 
research  competence, un ive r s i ty  concern with t h e  technology t r a n s f e r  
process ,  un ive r s i ty  involvement wi th  community and s o c i e t a l  problems, 
and c a p a b i l i t y  f o r  i n s t i t u t i o n a l  response. 
Authority and examples. - Authority f o r  mul t id i sc ip l ina ry  g ran t s  
i s  given by 42 U.S. Code 2473 ( b )  ( 5 ) .  Mul t id isc ip l inary  Space Re- 
l a t e d  Research i n  t h e  Phys ica l  Engineering, L i f e ,  and Soc ia l  Sc iences ,  
Universi ty of Cincinnat i  grant  NGL 36-004-014, and Mul t id i sc ip l ina ry  
Space-Related Research, Pennsylvania S t a t e  Universi ty grant  NGL 39- 
009-015, a r e  examples, 
History and ex ten t .  - A Sus ta in ing  Univers i ty  Program, inc luding 
mul t id i sc ip l ina ry  research ,  was i n i t i a t e d  i n  1962. By f i s c a l  years  
1965 and 1966, about 50 u n i v e r s i t i e s  were funded f o r  mul t id i sc ip l ina ry  
research  p r o j e c t s  a t  $11 mi l l ion  out of a  sus t a in ing  un ive r s i ty  pro- 
gram of about $45 m i l l i o n ;  t h a t  program a l s o  included f a c i l i t i e s  g ran t s  
and t r a i n i n g  grants .  I n  f i s c a l  yea r  1970, 25 u n i v e r s i t i e s  were funded 
with $5 mi l l ion  f o r  mul t id i sc ip l ina ry  research.  The s t a t u s  of NASA's 
Sus ta in ing  Universi ty Program as  o f  December 31, 1969, i s  described i n  
reference  4; t he  p r e s i d e n t i a l  budget proposed f o r  f i s c a l  year  1971 does 
not  inc lude  funds f o r  continuing t h e  Sus ta in ing  Universi ty Program. 
Discussion. - Advantages t o  NASA from i t s  support of m u l t i -  
d i s c i p l i n a r y  research  have been i n  t h e  development of people and i n  
t h e  c rea t ion  of new c a p a b i l i t i e s  f o r  research  and education ( e .g . ,  
aerospace engineering,  space sc i ences ,  and s t ronger  astronomy). Gen- 
e r a l  knowledge i n  a reas  of i n t e r e s t  t o  NASA has been expanded. Some 
appl ied  s t u d i e s  pe r t inen t  t o  NASA missions have cont r ibuted  u s e f u l  
r e s u l t s .  New people and new ideas  have entered  t h e  aerospace f i e l d .  
In  gene ra l ,  however, t h e r e  i s  considerable disappointment among NASA 
t e c h n i c a l  s t a f f  i n  t h e  mul t id i sc ip l ina ry  g ran t s  program ( r e f .  1). 
Results  of ind iv idua l  p r o j e c t s  under it do not  o f t en  f i n d  d i r e c t  use- 
fu lness  i n  NASA programs. Also, u n i v e r s i t y  personnel  seldom make any 
e f f o r t  t o  combine d i s c i p l i n e s ;  s o c i a l  sc ience  involvement i s  s l i g h t  
and i s o l a t e d  from o the r  sc ience;  and t h e r e  i s  l i t t l e  innovation i n  
m i  v e r s i t i e s  toward a  "systems approach" (mul t id i sc ip l ina ry  ) on b i g ,  
"real-world" problems. I n  o the r  words , t h e  long-range ob jec t ives  , 
even when expressed i n  a  Memorandum of Understanding accompanying a  
f a c i l i t i e s  g r a n t ,  have genera l ly  not  been a rden t ly  pursued, and the  
mul t id i sc ip l ina ry  grant  i s  j u s t  used a s  a  pot  of money. Perhaps much 
t i g h t e r  management by NASA would a l t e r  t h i s  p i c t u r e ,  but  t h e  i n t e n t i o n  
has been t o  l e t  t he  un ive r s i ty  be t h e  manager. 
The b i g  advantage t o  a  u n i v e r s i t y  i s  t h e  f l e x i b i l i t y  i n  funding 
f a c u l t y  and graduate s tudents  on an ind iv idua l  b a s i s .  New ideas  and 
new people have been supported wi th  t h e  seed money provided. Some 
u n i v e r s i t i e s  have developed important a reas  of  research  s t r e n g t h ,  
such as  the  research  i n  remote sensing a t  t h e  Universi ty of Kansas, 
bioengineering and sensory i s o l a t i o n  a t  t h e  Universi ty o f  Vermont, 
energy conversion a t  t h e  Univers i ty  of Pennsylvania, and communications 
a t  t he  Universi ty o f  Southern Ca l i fo rn ia .  
A b i g  disadvantage t o  a  r e sea rche r  supported by a  mul t id i sc ip l ina ry  
grant  i s  apt  t o  be t h e  l ack  of a  counterpar t  of a  contact  i n  NASA. It 
i s  d i f f i c u l t  t o  keep enthusiasm high f o r  a  space-related p ro jec t  when 
you c a n ' t  f i n d  anyone i n  t h e  space agency who i s  i n t e r e s t e d  i n  it; maybe 
someone i s  i n t e r e s t ed ,  but t he  contact may never be made. University 
administrators have, by and l a rge ,  passed up the  opportunit ies t o  di- 
r e c t  a  group of people from various d i sc ip l ines  against  meaningful 
problems. 
More contact with NASA s t a f f ,  a s  i n  the  case of a mult i task g r an t ,  
and more innovative management i n  the  univers i ty  would be valuable t o  
the  performance on a mul t id isc ipl inary  grant .  
TRAINING PROGRAMS 
Off -Si te  Graduate Study 
Purpose and descr ip t ion.  - Ehployees who qual i fy  on the  bas i s  o f  
job performance, academic standing,  and job re la tedness  of the  academic 
program are  encouraged and supported i n  o f f - s i t e  graduate s tud ies ,  The 
s tud ies  may range from not-for-credit courses t o  pursui t  of the  master 's  
o r  doctor ' s  degree. Support may vary from graduate study leave t o  f u l l  
sa la ry  and t u i t i o n .  Time involved may vary from a few hours a week t o  
f u l l  time . 
A formal policy d i rec t ive  of NASA, NPD 3272.1, January 29, 1969, 
s t a t e s  t h a t  it  i s  NASA policy t o  grant  a leave of absence without pay 
f o r  1 year ,  renewable t o  a t o t a l  of 3 years ,  t o  employees seeking ad- 
vanced degrees o r  accepting full-time facu l ty  o r  s t a f f  posi t ions  with 
i n s t i t u t i o n s  of higher learning.  The policy i s  a l so  designed t o  pro- 
t e c t  the  job secur i ty  and the promotion opportunit ies of such em- 
ployees. 
Authority and examples. - The Government Employees Training Act 
(formerly Public Law 85-507)~ Chapter 41 t o  T i t l e  5 ,  U.S. Code gives 
author i ty  f o r  o f f - s i t e  graduate study. Examples ex i s t  a t  a l l  centers .  
History and extent  of use. - Since 1958, thousands of NASA em- 
ployees have received some graduate education i n  t h i s  program; many 
have received advanced degrees. For example, during the  period 
f i s c a l  year 1960 through 1969, approximately 18,834 employees corn-, 
p le ted  graduate l e v e l  courses involving a l a rge  number of colleges 
and un ivers i t i e s .  During the  period f i s c a l  year 1966 through 1963, 
approximately 459 employees were on long-term t r a in ing  over 120 days. 
During the  period f i s c a l  year  1964 through 1969, 147 employees earned 
doctora tes ,  644 earned master 's degrees and 12 earned bachelor 's  
degrees. 
Since 1963, Ames has had over 300 employees who s tudied fo r  ad- 
vanced degrees i n  un ivers i t i e s .  Fif ty-eight  received master 's  degrees, 
2 received engineering degrees, and 9 received doctorates.  A t  p resen t ,  
110 employees a re  pa r t i c i pa t i ng  i n  the  o f f - s i t e  graduate t r a i n ing  pro- 
gram. Five a r e  at tending a univers i ty  on a ful l- t ime ba s i s  (1, Stan- 
f o rd  Universi ty;  2 ,  the  University of Cal i fornia  a t  Berkeley; and 2 ,  
York Universi ty,  Ontario, ~ a n a d a  ) . 
Kennedy Space Center has approximately 300 employees p a r t i c i p a t i n g  
i n  graduate programs; 88 of t h e s e  have earned master ' s  degrees. 
Since t h e  incept ion  of t h i s  program, Langley employees have re-  
ceived 79 doctora tes  and 444 master ' s  degrees from 46 i n s t i t u t i o n s .  
In  f i s c a l  yea r  1970, Langley had 413 employees i n  t h e  graduate program 
and 90 i n  undergraduate programs. 
Discussion. - NASA, of course,  der ives  b e t t e r  t r a i n e d  and more 
competent employees from t h i s  program. These oppor tuni t ies  f o r  grad- 
ua te  t r a i n i n g  a r e  an important f a c t o r  i n  r e t a i n i n g  b r i g h t ,  young tech-  
n i c a l  people i n  NASA. It i s  a l so  an inducement i n  r e c r u i t i n g  more 
highly q u a l i f i e d  personnel.  Un ive r s i t i e s  serv ing  l a r g e  numbers of NASA 
employees have modified and c rea ted  courses and programs t o  meet the  
needs of NASA. This s t imula t ion  t o  graduate education has been des- 
c r ibed  i n  reference  1. 
On-Site Ins t ruc t ion  
Purpose and desc r ip t ion .  - Ful l - c red i t  courses,  shor t  courses ,  
seminars,  and l e c t u r e s  a r e  conducted by u n i v e r s i t i e s  a t  NASA i n s t a l l a -  
t i o n s  i n  order  t o  update knowledge a n d  s k i l l s  o r  t o  develop new com- 
petence.  Topics cover s c i e n t i f i c ,  technologic ,  managerial,  o r  admin- 
i s t r a t i v e  sub jec t s .  Courses may be e i t h e r  during duty hours ,  o r  n o t ,  
o r  mixed. I n  a t  l e a s t  one ins t ance ,  a  un ive r s i ty  has appointed and 
p a i d  NASA personnel t o  i n s t r u c t  a t  a  NASA i n s t a l l a t i o n  during off-duty 
hours. I n  a  few ins t ances ,  courses cont rac ted  f o r  by NASA have been 
he ld  i n  classrooms of a  school nea r  t h e  cen te r  i n  order  t o  assure  
peace and q u i e t  f o r  t h e  c l a s s .  
Authority and example. - Authori ty i s  given by t h e  Government 
Employees Training Act,  Chapter 4 1  t o  T i t l e  5 ,  U.S. Code. Contract 
NAS~-13642 (Lewis with t h e  Universi ty of Toledo, f a l l  q u a r t e r ,  1969) 
i s  an example. 
History and extent  of  use .  - Various i n s t r u c t i o n a l  a c t i v i t i e s  
have been used s ince  1958. The fol lowing a c t i v i t i e s  a r e  t y p i c a l :  
Ames Research Center: Two courses i n  computer technology were o f fe red  
i n  1970 by F o o t h i l l  College t o  Ames employees. The courses were con- 
ducted a f t e r  normal working hours using Ames f a c i l i t i e s  as  classrooms. 
Approximately 50 s tudents  (Ames employees and o t h e r s )  en ro l l ed ;  t h e  
course was f o r  c r e d i t  i f  t h e  ind iv idua l  so des i r ed .  
A t e l e v i s i o n  system w i l l  b r ing  Stanford  Universi ty classroom l e c t u r e s  
t o  the Center on a r e a l  t ime b a s i s .  During the  1970-1971 academic 
y e a r ,  t he  Ames Research Center w i l l  have four  classrooms with four 
monitors. The Stanford School of Engineering w i l l  o f f e r  most of the  
engineering courses t o  t h e  employees i n  t h e  Honors Cooperative Pro- 
gram; s tudents  from nearby indus t ry  ( ~ h i l c o - ~ o r d  and ~ o c k h e e d )  as  
we l l  as Ames employees w i l l  a v a i l  themselves of t h e  system es t ab l i shed  
wi th in  t h e  cen te r .  
I n  a l l ,  135 seminars from U.S. and fo re ign  u n i v e r s i t i e s ,  i n d u s t r i e s ,  
and government agencies  were presented  i n  1969. 
Goddard Space F l i g h t  Center :  I n  1969, a  12-month program of  on-tlne- 
job t r a i n i n g  ( 6  months ) and graduate- leve l  classroom i n s t r u c t i o n  ( 6  
months) was conducted by George Washington Univers i ty  i n  systems eng- 
i n e e r i n g .  
Kennedy Space Center :  I n  1969, four  d i f f e r e n t  co l l eges  and univer-  
s i t i e s  used classroom f a c i l i t i e s  a t  t h e  c e n t e r  ou t s ide  of normal 
working hours  f o r  bo th  c r e d i t  and noncredi t  courses .  The Univers i ty  
of  F l o r i d a  provides graduate  l e v e l  engineer ing  courses  v i a  two t e l e -  
v i s i o n  channels and two talk-back telephone c i r c u i t s  i n  classrooms 
a t  t h e  cen te r .  F l o r i d a  S t a t e  Univers i ty  provides f a c u l t y ,  reimbursed 
under t h e  Training Act,  f o r  an M. S. program i n  management, and t h e  
c e n t e r  l i b r a r y  maintains  741 volumes from FSU p r imar i ly  f o r  use i i i  
t h i s  program. 
Langley Research Center :  S ix ty- three  Langley employees have been 
des igna ted  by va r ious  schools  as graduate  i n s t r u c t o r s .  Some of t h e s e  
people a r e  now t each ing  c r e d i t  courses  t o  over 200 employees. The 
graduate  program i n  acous t i c s  conducted by George Washington Univers i ty  
w i l l  begin i n  September 1970 a t  Langley. 
Lewis Research Center:  Graduate engineer ing  courses  have been given 
a t  t h e  c e n t e r  by f a c u l t y  of t h e  Univers i ty  of Toledo s i n c e  1962; 
seven courses  were o f f e r e d  i n  t h e  1969 f a l l  term. A seminar of  seven 
l e c t u r e s  by management expe r t s  w a s  given t o  c e n t e r  managers i n  c l a s s -  
rooms r en ted  a t  Baldwin Wallace College. Adjunct p ro fe s so r s  appointed 
from c e n t e r  s t a f f  se rved  as adv i se r s  f o r  on - s i t e  t h e s i s  research  by 
o t h e r  NASA personnel  ( ~ o r t h  Caro l ina  S t a t e  College;  Univers i ty  of 
  ole do). Center personnel  appointed and p a i d  by John C a r r o l l  Univer- 
s i t y  as i n s t r u c t o r s  conducted courses  on s i t e  during off-duty hours ;  
i n i t i a l l y ,  c l a s s  members were reimbursed f o r  t u i t i o n ,  bu t  more r e c e n t l y  
t h e  p r o j e c t  has  been a  con t r ac t  t o  J C U .  
Manned Spacecraf t  Center:  The Clear  Lake Graduate Divis ion of t h e  
Univers i ty  of Houston o f f e r s  a s e t  of courses  t o  s tuden t s  i n  engineer-  
i n g ,  mathematics,  t h e  s c i ences ,  and management at t h e  Manned Space- 
c r a f t  Center.  I n  1969-1970, approximately 32 t o  35 courses  were 
o f f e r e d  over a  3-semester pe r iod ;  about 125 members of t h e  p r o f e s s i o n a l  
s t a f f  of MSC and a l i k e  number from support  con t r ac to r s  e n r o l l e d  each 
semester .  
Marshal l  Space F l i g h t  Center :  Since 1960, complete graduate  c u r r i c u l a  
l ead ing  t o  app ropr i a t e  degrees i n  engineer ing ,  mathematics,  and the  
phys i ca l  s c i ences  have been o f f e r e d  by t h e  Univers i ty  of Alabama a t  
Huntsv i l le .  Classes  a r e  conducted on t h e  UAH campus l o c a t e d  j u s t  
ou t s ide  t h e  MSFC. I n  f i s c a l  yea r  1970, 314 Marshal l  s t a f f e r s  were en- 
r o l l e d  i n  graduate  courses ;  i n  t h e  l a s t  8 y e a r s ,  2341 employees r e -  
ceived graduate  t r a i n i n g .  S i x t y  t o  120 d i f f e r e n t  graduate  courses  a r e  
taught  each year .  To da te ,  26 doc to r ' s  and 149 mas te r ' s  degrees have 
been earned. 
Hundreds of MSFC people a t t end  12  o r  more space sc ience  seminars each 
year  conducted by outstanding educators and researchers  from a l l  over  
t h e  world, inc luding such people as D r .  Harold Urey, D r .  James Van 
Al len ,  and D r .  Chr is t ian  Barnard. 
About 30 people a r e  en ro l l ed  i n  1970 f o r  undergraduate s tudy.  
On-site noncredit  shor t  courses from u n i v e r s i t i e s ,  o the r  i n s t i t u t i o n s ,  
and indus t ry  a r e  a t tended each yea r  by more than  2000 MSFC employees. 
(An average of  e i g h t  u n i v e r s i t i e s  pe r  yea r  conduct these  courses. ) 
MSFC employees a t  remote loca t ions  and those away f o r  fu l l - t ime grad- 
ua te  study give us a  working r e l a t i o n s h i p  with 45 u n i v e r s i t i e s .  
Discussion. - The Government Employees Training Act al lows,  and 
NASA exerc i ses ,  wide l a t i t u d e  i n  t h e  way i n  which t r a i n i n g  can be pro- 
vided t o  t h e  s t a f f .  An advantage of on-si te  t r a i n i n g  t o  NASA i s  t h a t  
t r a i n i n g  e i t h e r  t o  update o r  t o  l e a r n  new knowledge i s  g r e a t l y  f a c i l -  
i t a t e d ;  both r e a l  and psychological  b a r r i e r s  of t r a v e l i n g  t o  a  campus 
and of s t rugg l ing  with time schedules a r e  l a r g e l y  el iminated.  Also, 
of course,  ma te r i a l  can be adjus ted  t o  meet NASA's needs. Advantages 
t o  u n i v e r s i t i e s  a r e  t h a t  t h e i r  base of support i s  broadened, t h e i r  
f a c u l t y  i s  put i n  close touch wi th  current  t e c h n i c a l  needs, and some 
exce l l en t  scholars  a r e  brought i n t o  advanced-degree programs. There 
i s  some inconvenience t o  f a c n l t y  members i n  t r a v e l i n g  away from campus. 
Some schools have been unwil l ing t o  put t h e i r  academic b le s s ing  on 
a c t i v i t i e s  conducted ou t s ide  t h e i r  i v i e d  wa l l s .  But where both a  
center  and a un ive r s i ty  have put even a modest mutual e f f o r t  i n t o  a  
t r a i n i n g  program, the  r e s u l t s  have been exceedingly g r a t i f y i n g  t o  both 
p a r t i e s .  
FACULTY PARTICIPATION AT CENTERS 
The opportunity f o r  f a c u l t y  o r  postgraduate s tudents  t o  become 
members of t h e  NASA "work community" f a c i l i t a t e s  t h e  exchange of in-  
formation between NASA and t h e  u n i v e r s i t y .  Faculty p a r t i c i p a t i o n  a t  
cen te r s  may occur through any of seve ra l  arrangements which a r e  e i t h e r  
j o i n t l y  administered by NASA and a u n i v e r s i t y  o r  nonprofi t  agency, and 
involve fel lowships and as soc ia t e sh ips ,  o r  a r e  s o l e l y  administered by 
TJAS.A through some form of employment. 
Each arrangement has b a s i c a l l y  t h e  same purpose, but  each i s  
d i f f e r e n t  i n  method i n  order  t o  e x p l o i t  some p a r t i c u l a r  f ea tu re .  The 
purpose of t h e s e  programs i s  twofold: t o  broaden and deepen t h e  tech- 
n i c a l  exper t i se  of the  u n i v e r s i t i e s  by exposing t h e  f a c u l t y  t o  NASA 
a c t i v i t i e s  and t o  ob ta in  s p e c i f i c  t e c h n i c a l  support f o r  these  ac t iv -  
i t i e s  from t h e  f a c u l t y  members. 
I n  gene ra l ,  a l l  t h e s e  arrangements f o r  f a c u l t y  p a r t i c i p a t i o n  o f f e r  
t h e  same advantages and disadvantages t o  NASA and t h e  u n i v e r s i t y .  NASA 
b e n e f i t s  by acqu i r ing  t h e  p a r t i c i p a n t ' s  p r o f e s s i o n a l  i n p u t ,  by broaden- 
i n g  t h e  p r o f e s s i o n a l  knowledge base  of t h e  p a r t i c i p a n t s  and t h e i r  i n -  
s t i t u t i o n s ,  and by inc reas ing  i n t e r e s t  i n  space r e sea rch  which can b e  
then  t r a n s m i t t e d  t o  s tuden t s  - who a r e  f u t u r e  r e sea rche r s  and r e c r u i t s .  
Another advantage i s  t h e  formation of  a d d i t i o n a l  communication l i n k s  
wi th  u n i v e r s i t i e s  which a i d  i n  r e c r u i t i n g ,  pub l i c  r e l a t i o n s ,  technology 
u t i l i z a t i o n ,  and t h e  broadening of NASA's base  of t e c h n i c a l  i n f o m a t i o n  
The only disadvantage t o  NASA i s  t h e  usua l  - money. 
The u n i v e r s i t y  b e n e f i t s  from t h e  upgraded and updated f a c u l t y  ex- 
per ience  and t h e  subsequent r e v i s i o n  o r  i n t roduc t ion  of  c u r r i c u l a ,  
courses ,  l e c t u r e s ,  experiments ,  o r  r e sea rch .  Furthermore, t h e  exper- 
i ence  t h a t  gives r i s e  t o  t h e  u n i v e r s i t y  b e n e f i t s  i s  o f t e n  acqui red  
during t h e  u n i v e r s i t y  "slow season' '  - t h e  summer. I n  a d d i t i o n ,  f a c u l t y  
members have an a d d i t i o n a l  source  of  income. 
Fu r the r  advantages o r  disadvantages of a p a r t i  cu l a r  arrangement 
f o r  f a c u l t y  p a r t i c i p a t i o n  w i l l  be  d iscussed  below. 
Fellowships 
Purpose and d e s c r i p t i o n .  - I n  cooperat ion wi th  t h e  American 
Soc ie ty  f o r  Engineering Education (ASEE),  t h e  Summer Facul ty  Fellow- 
s h i p  Program i n  space- re la ted  r e sea rch  was i n i t i a t e d  i n  1964. These 
programs a r e  c a r r i e d  out  coopera t ive ly  between NASA cen te r s  and one 
o r  more nearby u n i v e r s i t i e s .  ASEE announces, publicizes , e v a l u a t e s ,  
and makes recommendations t o  NASA on programs. The ob jec t ives  a r e  t o  
f u r t h e r  t h e  p r o f e s s i o n a l  knowledge of t h e  t e a c h e r ,  t o  s t i m u l a t e  an 
exchange of i d e a s  between p a r t i c i p a n t s  and NASA, and t o  en r i ch  and r e -  
f r e s h  t h e  r e sea rch  a c t i v i t i e s  of t h e  p a r t i c i p a n t ' s  i n s t i t u t i o n .  
Grants f o r  support  of t h e  Summer Facul ty  Fellowship Program a r e  
made t o  t h e  u n i v e r s i t y  which, i n  cooperat ion wi th  t h e  NASA c e n t e r ,  
s e l e c t e s  young f a c u l t y  members t o  p a r t i c i p a t e .  The program has two 
major d i v i s i o n s  : engineering systems des ign ,  where t h e  fe l lows  form 
a m u l t i d i s c i p l i n a r y  team which t h e n  s e l e c t s  and des igns  a complex 
system, and r e sea rch ,  where each f e l low works on research  p r o j e c t s  of 
mutual i n t e r e s t  t o  himself  and t h e  cen te r .  
I n  t h e  r e sea rch  program, each f e l low works i n  h i s  own f i e l d  wi th  
a cen te r  co l l eague ,  b u t  wi th  no d i s c i p l i n a r y  l i nkage  wi th  t h e  o the r  
fe l lows  at t h e  c e n t e r .  The r e sea rch  program c o n s i s t s  of some combin- 
a t i o n  o f  academic program ( l e c t u r e s ,  seminars ,  and workshops organized 
by t h e  sponsoring u n i v e r s i t i e s )  t ak ing  1 0  t o  20 percent  of t h e  t ime 
and a r e sea rch  assignment t ak ing  80 t o  90 percent  of t h e  t ime.  
I n  another  fe l lowship  program, a unique summer course i n  a  
f r o n t i e r  a r e a  of knowledge has been o f f e red .  A t  t h e  Summer I n s t i t u t e  
i n  Astronomy and Astrophysics  (sponsored by t h e  Goddard I n s t i t u t e  f o r  
Space Studies  and t h e  S t a t e  Universi ty of New York a t  Stony  rook) 
t h e  fel lows consider  a l l  important aspects  of one main t o p i c  - some 
phase of t h e o r e t i c a l  o r  observat ional  astronomy. 
A fe l low i s  usual ly  s e l e c t e d  f o r  one of seve ra l  reasons : ( a )  
because he i s  a t  an e a r l y  s t age  i n  career  development; ( b )  because 
he i s  i n  a  school  not  already heavi ly  engaged i n  aerospace research  
but  ab le  t o  use h i s  experience e i t h e r  i n  research  o r  curriculum develop- 
ment; o r  ( c )  because he i s  capable of p a r t i c i p a t i n g  f u l l y  i n  a  center-  
managed research  p r o j e c t .  
Authori ty and examples. - Authori ty i s  given by 42 Code 2473 ( b )  
( 5 ) , There a re  numerous examples o f  the  NASA-ASEE Summer Faculty 
Fellowship Program. 
A t  Langley, under cont rac t  NSR 47-003-010 with Old Dominion Uni- 
v e r s i t y ,  t he  f a c u l t y  p a r t i c i p a n t s  i n  t h e  engineering systems design 
program have been s e l e c t e d  from a v a r i e t y  of d i s c i p l i n e s ;  t h e  p o l i t -  
i c a l ,  soc io log ica l ,  economic, geo log ica l ,  chemical, educat ion,  and 
engineering sc iences .  The group has so  f a r  produced design concepts 
f o r  educat ional  TV and Earth resources survey systems. 
A t  Ames, cont rac t  NSR-05-020-088 with Stanford Universi ty pro- 
vides a  Summer Fellowship Program i n  aeronaut ics  and space r e sea rch ;  
s i m i l a r  con t rac t s  e x i s t  a t  seven o t h e r  l o c a t i o n s ,  as  described below. 
The GISS-SUNY/SB I n s t i t u t e  was supported by t h e  Universi ty i n  
1967 as an experimental p r o j e c t ;  it i s  now supported under NASA grant  
NGR-33-015 (077).  
History and extent  of use. - The program was i n i t i a t e d  i n  t h e  
s m e r  of 1964 a t  t h r e e  NASA centers  i n  cooperation with t h r e e  nearby 
u n i v e r s i t i e s  t o  provide summer fel lowships f o r  45 young f a c u l t y  mem- 
bers .  Through t h e  summer of 1969 about 1125 young f a c u l t y  from over 
225 col leges  and u n i v e r s i t i e s  p a r t i c i p a t e d  i n  t h e  research  program a t  
n ine  NASA cen te r s .  About 225 young f a c u l t y  from 50 col leges  and uni- 
v e r s i t i e s  p a r t i c i p a t e d  i n  t h e  engineering systems design program a t  
four  NASA centers .  
The following programs f o r  about 350 young f a c u l t y  were a c t i v e  
during t h e  s m e r  of 1970: 
Engineering Systems Design 
Marshal l  Space F l i g h t  Center Auburn Univers i ty  
Ames Research Center S tanford  Univers i ty  
Langley Research Center Old Dominion College 
Manned Spacecraf t  Center Un ive r s i t y  of  Houston 
Rice Univers i ty  
Aeronautics and Space Research 
Ames Research Center S t  anford Univers i ty  
Marshall  Space F l i g h t  Center Auburn Univers i ty  
Univers i ty  of  Alabama 
J e t  Propulsion Laboratory Univers i ty  o f  Southern 
C a l i f o r n i a  
Manned Spacecraf t  Center Un ive r s i t y  of Houston 
Texas A&M Univers i ty  
Langley Research Center Old Dominion Univers i ty  
Lewis Research Center Case Western Reserve 
Un ive r s i t y  
Goddard Space F l i g h t  Center Un ive r s i t y  of Maryland 
The Cathol ic  Univers i ty  
o f  America 
Discussion.  - The fe l lowship  programs have r e s u l t e d  i n  t h e  de- 
velopment of new courses  and modi f ica t ions  t o  e s t a b l i s h e d  ones ; par- 
t i c i p a n t s  have arranged consu l t i ng  s i t u a t i o n s  wi th  t h e  c e n t e r s ,  and 
many have obta ined  g r a n t s  and c o n t r a c t s  from NASA and o t h e r  f e d e r a l  
agencies  . 
The engineer ing  systems design concept has been h igh ly  e f f e c t i v e  
i n  s t i m u l a t i n g  s tudent  innovat ion and i n  teaching  t h e  a p p l i c a t i o n  of 
engineer ing  t h e o r i e s  t o  a c t u a l  engineer ing  problems. 
An important  func t ion  of t h e  GISS-sUNY/SB Summer I n s t i t u t e  has 
been t o  expose young astronomers and graduate  s tuden t s  i n  astronomy 
t o  i d e a s  and techniques i n  many d i f f e r e n t  a reas  which they  cannot g e t  
i n  t h e  average smal l  astronomy department. 
Assoc ia tesh ips  - National  Research Council 
Purpose and d e s c r i p t i o n .  - A program f o r  r e s i d e n t  a s s o c i a t e s  pro- 
v ides  an oppor tuni ty  f o r  f a c u l t y  members o r  pos tgraduate  i n v e s t i g a t o r s  
from t h e  United S t a t e s  and fo re ign  coun t r i e s  t o  perform o r  p a r t i c i p a t e  
i n  advanced r e sea rch  i n  space- re la ted  sc i ence  and engineering.  The 
program i s  supported by a  NASA grant  and i s  administered by the  National  
Research Council under t h e  National  Academy of  Sciences and t h e  National  
Academy o f  Engineering. Associates  a r e  s e l e c t e d  because of t h e i r  
e s t a b l i s h e d  e x p e r t i s e  i n  a s p e c i a l t y  o f  importance t o  NASA. 
Authori ty and example. - T i t l e  5 - Code of Federa l  Regulations , 
( ~ d m i n i s t r a t i v e  Regulat ions)  Schedule A ,  Sec. 213.3102 (AA) gives 
au thor i ty .  Contract NSR 09-012-087 with t h e  National  Academy of  
Sciences (1970) i s  an example. 
History and extent  of  use. - Since t h e  beginning of t h e  program 
a t  GSFC i n  1959, appointments have been he ld  by 633 a s s o c i a t e s ,  from 
39 count r ies ,  a t  7 NASA centers  and GISS. Between 1962 and 1968 more 
t h a i  60 percent  of t h e  a s soc ia t e s  came from 28 fore ign  count r ies .  
On February 28, 1970, 184 s c i e n t i s t s  who were i n  t h i s  program were 
d i s t r i b u t e d  among NASA centers  as  fol lows : 
Goddard Space F l i g h t  Center 4 3 
Goddard I n s t i t u t e  of Space Studies  12 
Ames Research Center 49 
Marshall Space F l i g h t  Center 1 3  
Langley Research Center 1 4  
Manned Spacecraft  Center 2 2 
J e t  Propulsion Laboratory 20 
Elec t ronics  Research Center 11 
184 
Discussion. - Associates  a r e  chosen on t h e  b a s i s  of being ab le  
t o  pursue advanced work on a p a r t i c u l a r  t o p i c  of t h e i r  choice. Appoint- 
ments can be made f o r  periods extending from a summer t o  a yea r  and a r e  
renewable. 
NASA b e n e f i t s  by having t h e  a d d i t i o n a l  exper t i se  present  i n  t h e  
f i e l d  i n s t a l l a t i o n s .  The scope of work i s  increased;  important prob- 
lems a re  solved;  the  s t a f f  i s  s t imulated.  I n  t h e  case of fore ign  
a s s o c i a t e s ,  t h e  program i s  valuable as  a t o o l  t o  enhance i n t e r n a t i o n a l  
understanding i n  the  s c i e n t i f i c  community. A disadvantage t o  NASA 
could occur i f  NRC i s  unable t o  match t h e  s e l e c t i o n  p r i o r i t i e s  t h a t  
have bee& es tab l i shed  by NASA; s e l e c t i o n  a f f e c t s  t h e  types of research  
t h a t  can be conducted. 
Associateships - NASA Research Grant 
Purpose and desc r ip t ion .  - A research  grant  t o  a s p e c i f i c  univer- 
s i t y  provides f o r  a f a c u l t y  member t o  conduct research  a t  a NASA 
cen te r  during a s a b b a t i c a l  o r  pos tdoctora l  year .  The research  must 
be on a problem of mutual i n t e r e s t  t o  a un ive r s i ty  department and t o  
a center  organiza t ion .  
Authori ty and example. - Authori ty i s  given by 42 U.S. Code 2473 
( b )  ( 5 ) .  MSC has a research  grant  i n  biomedicine with Baylor College 
of Medicine. On t h i s  grant  one pos tdoc to ra l  researcher  i s  assigned 
equipment i n  MSC's $3 mi l l ion  C l i n i c a l  Biochemistry Laboratory ( in-  
cluding an ultramicrospectrophotometer and an e l ec t ron  microprobe).  
History and extent  of use. - MSC has used the  award of a grant  
t o  bring univers i ty  researchers ( e i t h e r  on a postdoctoral  o r  sabbat ica l  
t o  MSC i n  order t o  make avai lable  t o  them i n  the  conduct of t h e i r  
work f a c i l i t i e s ,  equipment, data ,  e t c .  t h a t  a re  (1) located a t  the  
center ,  ( 2 )  unavailable a t  the  univers i ty  o r  impractical  t o  move from 
the  center  t o  the  un ivers i ty ,  and ( 3 )  necessary f o r  conduct of the  re-  
search. Only four  have been issued t o  t h i s  date. 
Discussion. - The main advantage t o  NASA i s  t h a t  an expert from a 
univers i ty  facu l ty  can be given funds f o r  a research project  t ha t  in-  
volves t h e  use of a highly specia l ized and unduplicable piece of equip- 
ment o r  a l a rge  volume of data  t ha t  i s  unavailable except a t  a  spec i f i c  
NASA f a c i l i t y .  The advantage t o  the  facu l ty  person i s  obvious. The 
success of t h i s  arrangement has ye t  t o  be determined. Four individuals 
w e  working on projects  t h a t  a r e  of mutual i n t e r e s t  t o  MSC and t o  a 
un ivers i ty ,  using unique MSC f a c i l i t i e s ,  equipment, and data.  
The advantage t o  accrue t o  t he  univers i ty  must wait u n t i l  the  
facu l ty  member resumes h i s  univers i ty  posi t ion.  There i s  no doubt 
t h a t  the  interchange between the  univers i ty  individual  MSC and the  
univers i ty  s t a f f  has continued while the  individual  i s  working on 
h i s  project  a t  MSC. The use of t h e i r  mechanism i s  too new t o  permit 
evaluation of the  univers i ty  benef i t .  
Employment 
Purpose and descr ip t ion.  - NASA h i r e s  facu l ty  members e i t h e r  
part t ime as (1) consultants  , o r  fu l l t ime  as ( 2 )  short-term (of ten  
summer) employees , ( 3 )  pro ject-term employees, o r  ( 4 )  long-term (usu- 
a l l y  1-year renewable ) employees. 
Consultants, who add t h e i r  expert knowledge and t h e i r  perspective 
t o  NASA research o r  management areas ,  serve e i t h e r  on a periodic bas i s  
o r  as t he  need a r i s e s .  The purpose of h i r i ng  short-term employees i s  
both t o  acquaint them with t he  a c t i v i t i e s  and mission of NASA and t o  
u t i l i z e  t h e i r  experience and new perspective.  This employment i s  on 
an individual  bas i s  and i s  conducted so le ly  by NASA i n  contras t  t o  t h e  
fellowship program, which provides support f o r  many teachers under a 
"blanket" grant .  Project-term employees a re  expected t o  make a sub- 
s t a n t i a l  contribution on a given project  o r  perform spec i f i c  research 
of pa r t i cu l a r  i n t e r e s t  t o  NASA using NASA f a c i l i t i e s .  Long-term (but 
s t i l l  temporary) employees may be h i red  f o r  t h e i r  technical  o r  spee- 
i a l i s t  s k i l l s .  
Authority and examples. - Authority f o r  consultants i s  given by 
42 U.S. Code 2473 ( b ) ( 9 )  and 5 U.S. Code 3109, 42 U.S. Code 2473 ( b )  
( 4 1 ,  o r  CFR Schedule A ,  Sec. 213.3102 ( b ) .  Numerous examples e x i s t .  
For ins tance ,  MSC employed facu l ty  members as temporary consultants 
f o r  a summer program i n  administrat ion and management; the program i s  
project-oriented.  Authority f o r  short-term employees i s  given by CFR 
Schedule A ,  Sec. 213.3102 ( 0 ) .  There a re  numerous examples. Authority 
f o r  project-term employees i s  given by CFR 316.302 ( a ) ( b ) ( c ) .  Authority 
f o r  long-term (but  temporary) employees, not  f o r  a  s p e c i f i c  p ro jec t  , i s  
given by CFR 316.402 ( a )  . 
History and extent  of use. - The h i r i n g  of consul tants  and shor t -  
term employees i s  a well-pract iced method of obta in ing  f a c u l t y  p a r t i c -  
i p a t i o n  i n  NASA Headquarters and cen te r  a c t i v i t y .  A t  ERC, a  Summer 
Employment Program i s  i n  operat ion during t h e  per iod  from May 1 5  t o  
September 30 each year .  College s tudents  and f a c u l t y  members from high 
schools and col leges  a r e  assigned temporary pos i t ions  a t  ERC t o  ga in  
work experience on NASA programs. During f i s c a l  yea r  1969, 79 such 
a l loca t ions  f o r  s tudents  and f a c u l t y  were made. 
KSC h i r e s  (excepted appointment - temporary) s i x  t o  e i g h t  f a c u l t y  
members each s u e r  t o  work on s p e c i f i c  p r o j e c t s .  An example of a  
proJec t  c a r r i e d  out during t h e  summer of 1969 was an Evaluation of 
John F .  Kennedy Space Center 's  Support Service Concept and Contractual  
Arrangements Related t o  Providing Support Services .  No o the r  type  of 
employment of f a c u l t y  i s  involved. 
Discussion. - Consulting i s  d i s t i n c t  from t h e  o the r  forms of 
f a c u l t y  p a r t i c i p a t i o n  because residence a t  t h e  cen te r  i s  not  necessary.  
The shor t -  and long-term employment provides a d d i t i o n a l  means of ex- 
changing information,  a t t i t u d e s ,  and s p i r i t  between NASA and t h e  uni- 
v e r s i t y  f a c u l t y .  
Project-term employment provides a  f l e x i b l e  economic means of 
solving t e c h n i c a l  problems and permits  more e f f e c t i v e  use of NASA 
equipment and f a c i l i t i e s .  On the  o t h e r  hand, it i s  more c o s t l y  t o  
w r i t e  a  grant  o r  cont rac t  f o r  each ind iv idua l  research  s i t u a t i o n .  
Reciprocal Agreement 
Purpose and desc r ip t ion .  - A modif icat ion t o  a  Basic Reciprocal  
Agreement wi th  a  s p e c i f i c  u n i v e r s i t y  provides f o r  a  f a c u l t y  member t o  
conduct research  o r  perform r e l a t e d  d u t i e s  wi th in  a  defined scope of 
work on a problem of i n t e r e s t  t o  t h e  u n i v e r s i t y ' s  personnel  and t h e  
center  . 
Authority and example. - Authori ty i s  given by 42 U. S. Code 2473 
(b) (6). A t  Marshall ,  under a  modif icat ion t o  t h e  Basic Reciprocal 
Agreement wi th  Auburn Univers i ty ,  a  f a c u l t y  member i s  engaged i n  a  
p ro jec t  f o r  determining methods of disseminat ing NASA Systems Approach 
Technology i n  t h e  Training of Design Engineers.  
History and extent  of  use. - Marshall  has used t h i s  method i n  t h e  
ins tance  c i t e d  above. This agreement was e f f e c t i v e  as  of October 6 ,  
1969, and t h e  p r o j e c t  terminated on June 1 5 ,  1970. 
Discussion. - The p r inc ipa l  benef i t  t o  NASA i s  t h a t  a highly qual- 
i f i e d  facu l ty  member can be engaged t o  work on a p ro jec t  of mutual in-  
t e r e s t  t o  the  un ivers i ty  and the  center .  The un ivers i ty ,  i n  t h i s  
p a r t i c u l a r  case,  gains benef i t s  of a "feedback" of information and 
technology which i s  useful  not only i n  classroom appl ica t ion but a l so  
i n  un ive rs i ty  and/or departmental management areas .  For t h e  facu l ty  
member t h e r e  i s  t h e  advantage of an increase  i n  awareness. From h i s  
personal  point  of view, t h e r e  i s  the  acquis i t ion  of informatioi? which 
i s  useful  i n  h i s  publ ica t ion e f f o r t s .  
The main disadvantages a re  i d e n t i f i c a t i o n  of p ro jec t s  of mutual. 
i n t e r e s t  and t h e  problem of a v a i l a b i l i t y  of funds t o  support such 
endeavors. 
STUDENT PARTICIPATION AT CENTERS 
Cooperative Training Program - C i v i l  Service 
Purpose and descr ip t ion.  - The purpose of t h i s  "c lass ic"  method 
i s  t o  introduce undergraduate students i n t o  t h e  work force  and provide 
on-the-job t r a i n i n g  t h a t  w i l l  supplement t h e i r  academic knowledie. 
The s tudents  combine regular  periods of employment ' a t  a NASA center  
with a l t e r n a t e  periods of study a t  t h e i r  u n i v e r s i t i e s .  F ie lds  of in-  
t e r e s t  have included engineering, physica l  sc ience ,  law, business ad- 
min i s t ra t ion ,  and journalism. 
Authority and example. - CFR Schedule B y  Sec. 213.3202(a) gives 
author i ty  f o r  the  program. Numerous examples e x i s t .  
History and extent  of use.  - The method i s  widely used. A t  the 
present  time, 133 u n i v e r s i t i e s  have co-op programs, 58 of which began 
within the  pas t  5 years .  During the  pas t  few y e a r s ,  ERC has conducted 
a Cooperative Education Program with Northeastern Universi ty.  Under- 
graduate students i n  science and engineering a t t end  c lasses  a t  N[J f o r  
about 1 3  weeks and then come t o  ERC f o r  a s imi la r  period f o r  work 
assignments i n  t h e i r  f i e l d  of i n t e r e s t  a f t e r  having completed t h e i r  
i n i t i a l  t h r e e  quar ters  of continuous c l a s s  work a t  NU. Sa la r i e s  of 
co-op s tudents  a re  based on ra t ings  assigned by t h e  C i v i l  Service Com- 
mission on the  b a s i s  of t h e i r  academic l e v e l .  During f i s c a l  year 1969, 
two groups of 1 3  students each were a l t e r n a t i n g  i n  attendance a t  ERC, 
making a t o t a l  of 26. KSC has a co-op program with 1 4  i n s t i t u t i o n s  
and, f o r  5 yea rs ,  has had an average of 43 co-ops per  year e n t e r  the  
program. MSC has 16  t o  17  schools ac t ive ly  involved i n  providing 
approximately 70 students t o  the  co-op program. A l l  a r e  i n  science 
and engineering areas.  Most a re  from four  schools - Houston, Cincinnat i ,  
Georgia Tech., and Texas A & M. I n  1965-1966, the  program was a t  a 
manpower s t rength  of 240. MSFC has 169 p a i r s  of co-op students from 25 
colleges and u n i v e r s i t i e s .  The re ten t ion  r a t e  of graduates has var ied  
from 85 percent i n  1963 t o  27 percent  i n  1969. The low re ten t ion  f o r  
1969 i s  due t o  our reduced manpower c e i l i n g  and the  f a c t  t h a t  we were 
not  i n  a  p o s i t i o n  t o  aggressively r e c r u i t  t h e  co-op graduates.  I n  1969 , 
Langley had 87 co-op s tudents .  Ames employs 50 t o  60 s tudents  during 
t h e  summer. I n  1967, MSFC had t h e  l a r g e s t  co-op program i n  NASA - 287 
s tudents  from 20 u n i v e r s i t i e s  i n  12 s t a t e s .  
Overal l  i n  1967 NASA employed 840 co-op s tudents  from about 60 
col leges  and u n i v e r s i t i e s ;  t h i s  was down from t h e  1115 employed i n  1966. 
More than 95 percent  of t h e  s tudents  were i n  sc ience  and engineering;  
t h e  r e s t  were i n  adminis t ra t ive  a reas .  More than  50 percent  of those  
graduating have been employed by NASA. 
Discussion. - The co-op program b e n e f i t s  s tudents  and NASA a l i k e .  
Some advantages a r e  t a n g i b l e ;  o t h e r s ,  l e s s  r e a d i l y  measured, a re  long 
range. The advantages t o  NASA a r e  t h a t  t h e  co-op s tudent  can more 
near ly  earn h i s  s a l a r y  when he begins h i s  p ro fess iona l  employment; he 
a l s o  serves  a s  a  contact  with t h e  f a c u l t y  and o the r  s tudents .  He can 
be thoroughly grounded i n  "real-world1' p r a c t i c e s  while  he i s  s t i l l  a t  
t he  formative l e v e l .  However, t h e  l a c k  of experience and l i m i t e d  
academic background of t h e  co-op s tudent  i n i t i a l l y  r equ i re  more of  t h e  
NASA superv i so r ' s  t ime t o  make him productive than  i s  t h e  case wi th  
r egu la r  employees. 
The advantages t o  t h e  u n i v e r s i t y  and t h e  s tudent  a r e  ( 1 )  up-to- 
da te  experience of t h e  co-op s tuden t ,  which can be brought i n t o  t h e  
cla.ssroom, ( 2 )  accommodation of more s tudents  wi th  t h e  e x i s t i n g  phys- 
i c a , l  f a c i l i t i e s ,  ( 3 )  matur i ty  and d i s c i p l i n e  acquired by t h e  co-op, 
(4) e a s i e r  placement of co-op graduates because of t h e i r  work exper- 
i ence ,  and ( 5 )  f i n a n c i a l  a s s i s t ance  t o  t h e  s tudent .  However, because 
of the  a l t e r n a t e  work-study pe r iods ,  t h e  un ive r s i ty  must more ca re fu l ly  
plan and conduct i t s  academic course o f fe r ings  on a yea r  round b a s i s .  
The co-op program i s  a  form of undergraduate scholarship .  For 
example, Auburn Universi ty has 800 s tudents  wi th  average earnings of 
$3500 each o r  $280,000. 
A v a r i a t i o n  c a l l e d  part-time co-op, i n  which a s tudent  works only 
part-time during t h e  academic y e a r ,  has been conducted a t  Goddard 
Spa,ee F l i g h t  Center and t h e  Universi ty of Maryland s ince  October 1968. 
It has a  disadvantage i n  t h a t  it i s  l e s s  e f f i c i e n t  than  t h e  "c l a s s i ca l "  
ful l - t ime co-op programs because a  co-op c e i l i n g  poin t  i s  used f o r  a  
s tudent  who i s  a t  Goddard h a l f  t ime a l l  yea r  i n s t e a d  of two s tudents  
each a t  Goddard f u l l  t ime f o r  a  h a l f  year .  Because of t h i s  disadvant- 
age ,  t h e  program i s  be ing  switched over t o  the  " c l a s s i c a l "  co-op pro- 
gram. 
Cooperative Training Program - Off ice  of Economic Opportunity 
Purpose and desc r ip t ion .  - This program provides use fu l  work ex- 
perience f o r  disadvantaged s tuden t s ,  both  undergraduate and graduate. 
They a r e  p a i d  by t h e  un ive r s i ty  f o r  work done a t  t h e  NASA center .  The 
program can cons i s t  of formal t r a i n i n g  l e c t u r e s ,  planned r o t a t i o n a l  
work assignments,  and comprehensive on-the-job t r a i n i n g .  
Authori ty and examples. - The Economic Opportunity Act of 1964, 
College Work Study Program, Sec. 141-145, T i t l e  1 C  gives au thor i ty  f o r  
t h e  program. The u n i v e r s i t y  must have an OEO gran t .  The Goddard Space 
F l i g h t  Center - Federal  City College Work-Study Program i n  Procurement 
i s  an example. The Langley Training Agreement i s  authorized by Sec. 
210 (EOA of 1964)-42 U. S. Code 2790; p a r t  B of T i t l e  I (EOA of 1964) 
42 U.S. Code 2731. 
History and extent  of  use.  - This type  of program was f i r s t  used 
a t  Arnes i n  1966. Ames has had various OEO Cooperative Trainlng Pro- 
grams throughout t h e  yea r s .  The OEO Work Study Program now extends 
t o  t h e  DeAnza F o o t h i l l  College D i s t r i c t  with from 10  t o  25 s tudents  
p a r t i c i p a t i n g .  The Universi ty of Santa Clara ,  S tanford  Univers i ty ,  
and San Jose  City College have p a r t i c i p a t e d  i n  t h e  p a s t  ; however, it 
now appears t h a t  t h e  OEO f e d e r a l  funds now rece ived by t h e s e  i n s t i t u -  
t i o n s  a r e  spent  i n  f u l f i l l m e n t  of on-campus work requirements.  
Goddard has a  program with Federal  City College f o r  t r a i n i n g  i n  
procurement and a program with Bowie S t a t e  College f o r  t r a i n i n g  15  
s tudents  as  technic ians  and s c i e n t i f i c  a ides .  These programs a r e  a l s o  
used a t  MSFC , Langley , ERC, and Headquarters. Langley has an arrange- 
ment with t h e  College of William and Mary f o r  s t u d i e s  by 6 s tudents  
i n  t h e  law l i b r a r y .  
Discussion. - Community r e l a t i o n s  were improved by es t ab l i sh ing  
a meaningful rappor t  wi th  a  school ,  i t s  f a c u l t y ,  and i t s  s tudents  i n  
a  s i g n i f i c a n t l y  disadvantaged community. GSFC increased  t h e  quasi- 
p ro fess iona l  work e f f o r t  of t h e  s tudents  i n  t h e  Procurement Division 
a t  no manpower c e i l i n g  cos t  t o  t h e  cen te r  and a t  only 20 percent  of 
the  t o t a l  s a l a r y  cos t .  A broad advantage t o  NASA i s  t h a t  l e g a l l y  t h e  
s tuden t s  can perform nea r ly  any k ind  of t a s k .  Student p a r t i c i p a t i o n  
i s  l i m i t e d  t o  15  hours a  week when school  i s  i n  ses s ion  and 40 hours 
a  week during vacat ions and between terms. Often t h e  disadvantaged 
s tudent  needs more money than 15 hours a  week can y i e l d ;  a l s o ,  t r ans -  
p o r t a t i o n  can be a  d i f f i c u l t  problem. 
The col lege  bene f i t ed  from t h e  "real-world" bus iness  experience 
f o r  i t s  s tudents  and from a i d  i n  e s t a b l i s h i n g  curriculum competence 
i n  t h e  f i e l d  of f e d e r a l  procurement. As  i n  t h e  "c l a s s i c"  co-op pro- 
gram, t h e  col lege  must pay s p e c i a l  a t t e n t i o n  t o  c l a s s  scheduling.  
S m e r  I n s t i t u t e s  
Purpose and desc r ip t ion .  - The ob jec t ive  he re  i s  t o  provide a  
s p e c i a l  l ea rn ing  experience i n  a  p a r t i c u l a r  subjec t  f o r  t o p  q u a l i t y  
undergraduate s tudents .  The i n s t i t u t e  i s  conducted j o i n t l y  by a NASA 
cen te r  and a u n i v e r s i t y ;  t h e  s tudents  may come from many u n i v e r s i t i e s  - 
a l l  over t h e  na t ion  i n  f a c t .  The i n s t i t u t e  usual ly  combines un ive r s i ty  
provided i n s t r u c t i o n  wi th  f i e l d  t r i p s  o r  on-the-job experience a t  a 
NASA c e n t e r ,  and thus  co l lege  c r e d i t s  a r e  o f f e red .  
GSFC and George Washington Univers i ty  sponsored a Summer I n s t i t u t e  
f o r  Biomedical Research i n  Technology U t i l i z a t i o n  i n  t h e  summer of 1969. 
This i n s t i t u t e  provided 10 s e n i o r  engineer ing  s tuden t s  t h e  oppor tuni ty  
of p a r t i c i p a t i n g  i n  a c t u a l  research  p r o j e c t s  based on s e l e c t e d  tech-  
n i c a l  problems i n  t h e  biomedical f i e l d .  The f a c i l i t i e s  of  t h e  p a r t i c -  
i p a t i n g  organiza t ions  were a t  t h e  d i sposa l  of t h e  f i v e  teams of two 
s tuden t s .  Students  were s e l e c t e d  on t h e  b a s i s  of excep t iona l  problem- 
so lv ing  a b i l i t y  and an i n t e r e s t  i n  medical technology. The Goddard 
Space F l i g h t  Center has  sponsored a  Publ ic  Administrat ion I n s t i t u t e  i n  
1968 and 1969 and i s  r epea t ing  it i n  1970. This  gives s tuden t s  study- 
i n g  pub l i c  admin i s t r a t i on  a  chance t o  observe and work wi th  NASA 
o f f i c i a l s  and t o  s tudy t h e  decision-making process  i n  a  governement 
research  and development environment. 
Summer I n s t i t u t e s  i n  Space Physics  (SISP) and Space Engineering 
have been h e l d  coopera t ive ly  by GISS and Columbia Univers i ty .  The 
p r i n c i p a l  a c t i v i t i e s  of t h e  Physics I n s t i t u t e  a r e  a  course of  l e c t u r e s  
i n  space phys ics  and problem s o l v i n g  se s s ions  wi th  s t a f f  members and 
t each ing  a s s i s t a n t s .  A f i e l d  t r i p  t o  NASA cen te r s  i s  a l s o  he ld .  A t  
i t s  i ncep t ion  (1962) ,  t h e  SISP o f f e r e d  t h e  only undergraduate summer 
i n s t r u c t i o n  i n  t h e  United S t a t e s  i n  a s t rophys i c s  and atmospheric phy- 
s i c s .  P a r t i c i p a n t s  a r e  s e l e c t e d  on t h e  b a s i s  of  a n a t i o n a l  compet- 
i tfion. 
A v a r i a t i o n  of t h e  Summer I n s t i t u t e  i s  t h e  Summer I n t e r n s h i p  Pro- 
gran  a t  Lewis which provides 8 weeks of on-the-job experience f o r  
ou ts tanding  s e n i o r s  and graduate  s tuden t s  from one u n i v e r s i t y .  The 
u n i v e r s i t y  provides l e c t u r e s  and d i scuss ions  on t h e  sub jec t  ma t t e r  
p r i o r  t o  t h e  summer work. 
Authori ty  and examples. - GSFC has t h e  fol lowing con t r ac t s  : con- 
t r a c t  NAS~-9945 t o  t h e  Univers i ty  of Maryland f o r  a Publ ic  Adminis- 
t r a t i o n  I n s t i t u t e ,  which involved 12  s tuden t s  and a  f a c u l t y  a d v i s o r ,  
con t r ac t  NSR-09-010-035 t o  George Washington Univers i ty  f o r  t h e  
B io log ica l  Sciences Communication P r o j e c t  f o r  t h e  Summer I n s t i t u t e  f o r  
Biomedical Research i n  Technology U t i l i z a t i o n ,  con t r ac t  NAS5-21233 t o  
Bowie S t a t e  College f o r  a Summer I n s t i t u t e  i n  Computer Programming, 
f o r  12 s tuden t s  from 10  co l leges .  Lewis, under 42 U.S. Code 2473 ( b )  
5 has  NASA gran t  NGT-33-015-099 wi th  t h e  S t a t e  Univers i ty  o f  New York 
a t  Stony Brook (1969).  
His tory  and e x t e n t .  - The Biomedical I n s t i t u t e  a t  GSFC and t h e  
In t e rnsh ip  Program a t  Lewis were f i r s t  conducted i n  t h e  summer o f  1969; 
t hey  a r e  being-repeated i n  1970. The Publ ic  Administrat ion I n s t i t u t e  - 
a t  GSFC was o f f e r e d  i n  1968 and 1969. The physics  program at GISS/ 
Columbia has been o f f e r e d  s i n c e  1962. The engineer ing  program was 
o f f e r e d  i n  1964, 1965, and 1966. From 1962 t o  1969, app l i ca t ions  f o r  
t h e  phys ics  program were rece ived  from more than  300 co l leges  and uni-  
v e r s i t i e s ;  132 schools  have had p a r t i c i p a n t s ;  407 American and 59 
fore ign  s tuden t s  have p a r t i c i p a t e d .  
Discussion. - NASA b e n e f i t s  from t h e s e  I n s t i t u t e s  i n  genera l  by 
arousing i n t e r e s t  of outstanding s tudents  from many schools t o  do 
graduate s tudy o r  seek careers  i n  space-related research ,  by obtaining 
t h e  s t u d e n t ' s  perspect ive  on p r o j e c t s  and programs, and by having t h e  
p a r t i c i p a n t s  arouse i n t e r e s t  i n  o the r  s tudents  and f a c u l t y  when they  
re tu rn  t o  campus. Also, C i v i l  Service complement c e i l i n g s  do not apply 
t o  t h e s e  educat ional  p r o j e c t s .  
I n  1966, l e t t e r s  were sen t  t o  209 SISP alumni ques t ioning  them re-  
garding t h e  impact o f  t h e  summer program on courses of s tudy and research 
i n t e r e s t s .  The study was l i m i t e d  t o  American s tudents  majoring i n  t h e  
phys ica l  sc iences .  Replies were received from 174 alumni, o r  83 percent  
of the  t o t a l .  These r e p l i e s  ind ica ted  t h a t  56 percent  of  SISP alumni 
were s t rong ly  influenced by t h e  summer program i n  t h e i r  choice of careers  
o r  f i e l d s  of s tudy.  For most, SISP defined a s p e c i f i c  f i e l d  of i n t e r e s t  
w i th in  t h e  space sciences.  Others c r e d i t e d  t h e  program wi th  awakening 
an i n t e r e s t  i n  astrophysics  o r  geophysics which had not  previously ex- 
i s t e d .  
As with a l l  s tudent  programs, a major commitment of cen te r  per-  
sonnel  i s  involved. The personnel  s e l e c t e d  f o r  guiding t h e  s tudents  
should be t h e  "cream of t h e  crop ,"  and they  a re  usual ly  already over- 
worked. 
Un ive r s i t i e s  b e n e f i t  from t h e  exposure of t h e  s tudent  t o  t h e  
" r e a l  world" of space-related R&D and from t h e  increased  i n s i g h t  i n t o  
t h e  r e l a t i v e  mer i t s  of t h e i r  own programs. The cosponsoring univer- 
s i t y  ge t s  t o  introduce a new course i n t o  i t s  curriculum. The In tern-  
s h i p  Program requ i res  t h a t  s p e c i a l  f a c u l t y  time be given t o  t h e  p a r t i c -  
i p a n t s  j u s t  before  vacat ion s t a r t s .  
With r a r e  exception,  t h e  o v e r a l l  eva lua t ions  of t h e  Summer In- 
s t i t u t e  a s  a vehic le  f o r  s tudent  p a r t i c i p a t i o n  ranges from very good t o  
remarkable. I n  all cases ,  continuance was highly recommended. 
Graduate Research 
Purpose and descr ip t ion .  - The objec t ives  a re  t o  provide f i n a n c i a l  
and t e c h n i c a l  support of space-related graduate research .  Through use 
of research  equipment and f a c i l i t i e s  a t  NASA cen te r s ,  t h e  f l e x i b i l i t y  
and breadth of  t h e  un ive r s i ty  graduate program can be increased  consid- 
e rab ly .  Coupling t h i s  wi th  the  vas t  r e s e r v o i r  of NASA exper t i se  i n  
space-related R&D , a s t rong  extension of un ive r s i ty  research  i s  formed. 
There are s e v e r a l  ways i n  which graduate research i s  supported. 
One way i s  t o  provide a research o r  t r a i n i n g  grant  t o  a un ive r s i ty  
which can support s eve ra l  predoctora l  research  a s s i s t a n t s  and perhaps 
a fu l l - t ime research  a s soc ia t e  o r  a seminar s e r i e s .  Often a NASA 
s c i e n t i s t  serves  as an adjunct p ro fesso r  of  t h e  un ive r s i ty  and i s  thus  
t h e  s tudent  ' s d i s s e r t a t i o n  adviser .  
Another way i s  simply temporary employment of graduate s tuden t s .  
S t i l l  another way i s  t o  b r i n g  graduate s tudents  from s e v e r a l  schools 
toge the r  under a fel lowship program which may be administered by a 
s i n g l e  o r  by s e v e r a l  p a r t i c i p a t i n g  u n i v e r s i t i e s .  This program can be 
f o r  thes i s - l eve l  research  o r  f o r  a "summer ~ n s t i t u t e "  program. 
There i s  s t i l l  another " t w i s t "  i n  t h e  t e c h n i c a l  support of grad- 
ua te  research i n  a p ro jec t  which does not  involve s tudent  residence 
a t  t h e  center .  MSC i n  cooperation with Louisiana S t a t e  Universi ty i s  
g iv ing  s i x  s tudents  an engineering design problem t o  be pursued on 
cainpus. MSC sends one employee f o r  one semester of graduate s tudy t o  
LSU a t  t h e  same time. I n  e f f e c t ,  t h i s  employee w i l l  be ava i l ab le  t o  
work with t h e  s tudents  and t o  give advice and d i r e c t i o n .  
Authority and examples. - The following t y p i c a l  grants  a re  f o r  
graduate research: GSFC grant  NSG-695 t o  t h e  Universi ty of Maryland 
(1965) ,  Langley grant  NGR 34-002-035 t o  North Carol ina S t a t e  (1968),  
MSC cont rac t  NASg-10464 with LSU coupled with graduate s tudy f o r  one 
employee, Headquarters grant  NGT-05-020-361 t o  Stanford ,  and Ames grant  
05-020-233 t o  Stanford.  Graduate research may a l s o  be supported by 
C i v i l  Service temporary employment , f o r  example, t h e  temporary employ- 
ment by MSC of ind iv idua l s  s e l e c t e d  by graduate departments of e i g h t  
u n i v e r s i t i e s .  
History and extent  of use. - The program i s  widely used. Each 
center  may have arrangements with seve ra l  u n i v e r s i t i e s .  The use of 
fel lowship programs i s  i n  general  more recent  (MSC s ince  1966) than  
t h e  use of research  o r  t r a i n i n g  grants  ( s ince  1960). The MSC-LSU 
Graduate Engineering P r a c t i c e  was o f fe red  f o r  t h e  f i r s t  t ime i n  Jan- 
uary 1.970. A t  Ames, f i v e  graduate s tudents  i n  aeronaut ics  a r e  sup- 
por ted  by a grant  from t h e  Office of Universi ty Af fa i r s  and w i l l  use 
Ames f a c i l i t i e s  f o r  t h e s i s  work. Another Ames grant  supports  e igh t  
t o  t e n  graduate s tudents  using Ames f a c i l i t i e s  f o r  co l l abora t ive  
research  on cardiovascular  dynamics and bone e l a s t i c i t y .  
Discussion. - Doctoral s tudents  provide a continuing new source 
of ideas  and perspect ive .  This support i s  an exce l l en t  s t a f f i n g  de- 
v i ce  i n  t h a t  NASA and t h e  s tudent  can observe each o t h e r ' s  work be- 
f o r e  "h i r ing  t ime."  It assures  t r a i n i n g  of a number of s tudents  i n  
f i e l d s  of i n t e r e s t  t o  NASA. 
The un ive r s i ty  i s  provided with s u f f i c i e n t  support t o  develop 
some program i n  space-related R&D. Faculty and s tudents  have an 
opportunity t o  p a r t i c i p a t e  d i r e c t l y  i n  space research  without a re-  
quirement t h a t  t h e  u n i v e r s i t y  develop t h e  l a r g e  t e c h n i c a l  support 
a c t i v i t i e s  normally requi red .  Support f o r  an extens ive  seminar pro- 
gram o r  f o r  a V i s i t i n g  S c i e n t i s t s  Program i s  provided; however, s tudents  
must spend s u b s t a n t i a l  time o f f  campus, thus  decreasing s tudent - facul ty  
i n t e r a c t i o n .  And f o r  t h e  Col lec t ive  Fellowship Programs, such as  t h e  
Summer I n s t i t u t e ,  o v e r a l l  coordinat ion i s  e s s e n t i a l .  
COOPERATIVE AGREEMENTS 
Master Agreements f o r  Reciprocal Use of Se rv ices ,  
Personnel,  and F a c i l i t i e s  
Purpose and descr ip t ion .  - I n  s e v e r a l  i n s t a n c e s ,  a  NASA cen te r  
and a un ive r s i ty  have concluded an agreement whereby t h e  two p a r t i e s  
make r e c i p r o c a l  use of each o the r s  s e r v i c e s ,  equipment, personnel ,  and 
f a c i l i t i e s  wi th  only l i m i t e d  exchange of funds. Such agreements con- 
t a i n  t h e  b a s i c  l e g a l ,  admin i s t r a t ive ,  and f i n a n c i a l  d e t a i l s  f o r  j o i n t  
center -univers i ty  cooperat ive endeavors. These agreements permit NASA 
employees t o  monitor courses a t  t h e  u n i v e r s i t y  without c o s t ,  o r  t o  
t each  a t  t h e  u n i v e r s i t y  o r  t o  organize and d i r e c t  work such a s  a  com- 
p u t e r  cen te r  a s  p a r t  of t h e i r  o f f i c i a l  NASA d u t i e s .  On t h e  o the r  hand, 
t h e  un ive r s i ty  i s  o f fe red  f r e e  access t o  consu l t a t ion ,  t o  t h e  l i b r a r y ,  
and t o  l a b o r a t o r i e s  and o the r  f a c i l i t i e s  on a "reasonable" b a s i s .  
Addi t ional ly ,  equipment may be loaned t o  t h e  un ive r s i ty  t o  support re-  
search a c t i v i t i e s  t h e r e .  Direct  out-of-pocket expenses incurred  by 
t h e  u n i v e r s i t y  may be reimbursed f o r  p r o j e c t s  mutually agreed t o  and 
requested s p e c i f i c a l l y  by t h e  NASA center .  These agreements a l s o  c a l l  
f o r  t h e  cen te r  t o  provide u s e f u l  work experience t o  s tudents  i n  t h e  
Federal  College Work-Study Programs, with p a r t  of t h e  cos t  being paid 
by NASA and p a r t  v i a  t h e  un ive r s i ty  by Economic Opportunity Act funds. 
For example, i n  t h e  agreement between Ames and Santa Clara Univers i ty ,  
1 9  d i f f e r e n t  j o i n t  p r o j e c t s  involved 1 7  f a c u l t y  members and 35 student  
a s s i s t a n t s  i n  1969. 
Authority and example. - Cooperative agreements a r e  authorized 
by 42 U.S. Code 2473 ( b )  ( 6 )  and by T i t l e  l - C  of t h e  Economic Opportu- 
n i t y  Act of 1964, as amended, 42 U.S. Code 2751 e t  seq. The NASA-Ames/ 
Santa  Clara Universi ty Aerospace I n s t i t u t e  Agreement ( ~ e f e r e n c e  Ed- 
consortium) , e f f e c t i v e  Apr i l  21, 1970 (22 pp. ) ,  i s  an example. 
History and extent  of use. - This type of agreement was pioneered 
by t h e  h e s  Research Center i n  1966. Ames has a l s o  executed agree- 
ments with t h e  Universi ty of  New Mexico and Iowa S t a t e  Universi ty.  
Goddard Space F l igh t  Center has an almost i d e n t i c a l  agreement with 
Bowie S t a t e  College, Federal  City College, and t h e  New Mexico I n s t i t u t e  
of Mining and Technology. 
An MSFC agreement with both Miss iss ippi  S t a t e  and Louisiana S t a t e  
Unive r s i t i e s  provides f o r  f a c u l t y  and s tudents  t o  use highly spec ia l i zed  
f a c i l i t i e s  and equipment a t  t h e  Miss iss ippi  Test F a c i l i t y  f o r  research  
on p r o j e c t s  of mutual i n t e r e s t .  The research  i s  funded through both 
mul t i task  p ro jec t  g ran t s  and t h e  SUP awarded t o  both u n i v e r s i t i e s .  
F a c i l i t y  and equipment usage i s  on a "noninterference" b a s i s ,  and tech-  
n i c i an  suppor t ,  as  requi red ,  i s  provided during o f f  peak periods so  as 
not  t o  c r e a t e  an expense t o  t h e  agency. An MSFC agreement was entered  
i n t o  wi th  t h e  Universi ty of Kansas whereby a Marshall  employee was 
assigned t o  t h e  un ive r s i ty  f o r  one semester t o  serve  as a f a c u l t y  mem- 
b e r  i n  t h e  a r e a  of systems design. An MSFC agreement was entered  i n t o  
with t h e  Alabama A&M Univers i ty ,  a  l o c a l  e thn ic  i n s t i t u t i o n .  The 
Center was responsive t o  an urgent need on t h e  p a r t  of the  un ive r s i ty  
t o  c rea te  an opera t ional  and i n s t r u c t i o n a l  cen te r  focused upon a newly 
acquired computer. The se rv ices  of an employee we l l  q u a l i f i e d  i n  t h e  
conlputational a rea  were made ava i l ab le  f o r  t h r e e  semesters.  I n  add- 
i t i o n ,  s e rv ices  of o the r s  on a consultant  b a s i s  were made ava i l ab le  as  
required.  
Discussion. - The advantages t o  NASA of agreements such as Ames , 
Goddard, and Marshall  have executed a r e  t h a t ,  once nego t i a t ed ,  they  
provide a  r ap id  and simple mechanism f o r  j o i n t  e f f o r t s  with univer- 
s i t i e s ,  Reaction time i n  i n i t i a t i n g  p r o j e c t s  i s  minimal. Funding of 
the  u n i v e r s i t y ' s  cos t s  i n  j o i n t  e f f o r t s  i s  s t ra ight forward  and inde- 
pendent of t h e  normal procurement system. Work-study programs f o r  
f a c u l t y  and s tudents  he lp  r e in fo rce  NASA work with no inc rease  i n  com- 
plement. Relat ionships wi th  b r i g h t  e n t h u s i a s t i c  f a c u l t y  and wi th  good 
graduate s tudents  a r e  i n t e n s i f i e d .  The use of t h e  Miss iss ippi  Test 
F a c i l i t y  f o r  un ive r s i ty  research  he lps  t o  implement t h e  agency pol icy  
of a l l e v i a t i n g  t h e  economic impact c rea ted  by c u r t a i l e d  a c t i v i t y .  Dis- 
advantages may inc lude  more "togetherness1'  wi th  a  un ive r s i ty  than  cen te r  
management r e a l l y  wants,  i n  t h a t  i n t e r e s t s  of personnel may be t o o  
d i f fuse  and uses of equipment and manpower t o o  loose ly  managed t o  meet 
cen te r  ob jec t ives  r ap id ly  and e f f i c i e n t l y .  Management a t t e n t i o n  must 
be given t o  seeing t h a t  these  agreements a re  not abused. 
Un ive r s i t i e s  gain from these  agreements by having oppor tuni t ies  
for f a c u l t y  and s tudents  t o  p a r t i c i p a t e  i n  s tate-of- the-art  p r o j e c t s .  
Major f a c i l i t i e s  become ava i l ab le  t o  t h e  un ive r s i ty  f o r  l eg i t ima te  
academic purposes. Reimbursement f o r  out-of-pocket c o s t s  on j o i n t  
ventures of i n t e r e s t  t o  NASA a s s i s t s  t h e  f inancing  of education. A 
mechanism f o r  he lp ing  t o  implement t h e  work-study provis ions  of t h e  
Economic Opportunity Act i s  created.  There a r e  obvious b e n e f i t s  t o  
our soc ie ty  i f  a  school  l i k e  Alabama A&M Universi ty can be a s s i s t e d  
t o  a  h igher  l e v e l  of competence. On t h e  o the r  hand, i f  campus and 
cen te r  a r e  not  geographical ly c l o s e ,  personal  inconvenience can d e t e r  
good f a c u l t y  people from proper p a r t i c i p a t i o n .  
Overa l l ,  centers  using a master agreement repor t  t h a t  p a r t i c i -  
pan t s ,  both from t h e  center  s t a f f  and t h e  u n i v e r s i t y  f a c u l t y ,  a r e  
h ighly  e n t h u s i a s t i c  about t h e  r e l a t i o n s h i p .  
Agreements on Spec i f i c  P ro jec t s  
Proposed desc r ip t ion .  - Ad hoc agreements between a NASA cen te r  
and a un ive r s i ty  can be made, with formal i ty  a s  l i t t l e  a s  an o r a l  
arrangement o r  a  memorandum o r  l e t t e r  of agreement. 
Authori ty and examples. - Authority i s  given by 42 U.S. Code 
2473 (b) ( 5  ) and ( 6 ) .  An example i s  t h e  Memorandum of Agreement between 
Manned Spacecraft  Center and t h e  Universi ty of Houston t o  mount a  
weather measurement system on t h e  Unive r s i ty ' s  t r a n s m i t t e r  tower. An- 
o the r  example i s  the  execution of a  License t o  Use Personal  Proper ty ,  
MSFC Form 3334 ( 0 c t .  1969) ( 7  pgs. ) i n  agreements between Marshall 
Space Fl ight  Center and the  Universi ty of Denver and others .  
History and extent  of use. - A common informal agreement on t h e  
p a r t  of NASA centers  i s  t o  loan equipment t o  a univers i ty  (numerous 
- - - 
examples ) , or  t o  contribute d i f  f icul t - to-obta in  supplies i n  support of 
NASA o r  o the r  f e d e r a l  grant  programs ( e .  g. , l i q u i d  helium from Lewis 
s e n t  t o  the  University of ~ i n c i n n a t i ) .  I n  t h e  example c i t e d ,  Manned 
Spacecraft Center can mount i t s  weather p r o f i l e  measurement system a t  
up t o  600 f e e t  above the  ground without bui ld ing a separa te  tower; 
da ta  from t h e  system w i l l  be provided t o  t h e  Universi ty of Houston 
which wants them f o r  use i n  s tud ies  of  a i r  po l lu t ion .  
The Marshall Center has executed formal l i cens ing  agreements f o r  
loans of equipment t o  t h e  school with Alabama A&M, the  University of 
Arizona, the  University of Alabama, the  Universi ty of F lo r ida ,  t h e  
University of South Flor ida ,  Grambling College, Memphis S t a t e  Univer- 
s i t y ,  South Dakota School of  Mines and Technology, Talladega College, 
and Tuskegee I n s t i t u t e .  
Discussion. - While most agreements are  mutually advantageous 
t o  t h e  two p a r t i e s ,  of ten  t h e  government i n s t a l l a t i o n  a c t s  i n  the  
r o l e  of t h e  r i c h  uncle,  loaning equipment o r  giving service  o r  ex- 
pendable suppl ies  t h a t  it w i l l  not r e a l l y  miss very much, but recog- 
n iz ing  t h a t  it i s  helping some un ivers i ty  p ro jec t  enormously. 
DEVELOPING INSTITUTIONS PROJECT 
Purpose and descr ip t ion.  - The purpose of t h i s  program i s  t o  pro- 
vide new avenues f o r  NASA t o  r e l a t e  t o  the  col leges  and u n i v e r s i t i e s  
which serve predominately minority student  bodies,  the  premises being 
t h a t  NASA has resources i n  terms of personnel ,  f a c i l i t i e s ,  and funds 
which can be of a ss i s t ance  t o  the  development of  these  schools and. 
t h a t  these  schools have resources which can support t h e  na t iona l  space 
program. The main t h r u s t  of t h e  p ro jec t  i s  t o  e s t a b l i s h  small research 
grants  a t  these  schools i n  areas of i n t e r e s t  t o  the  nearby NASA center .  
The projec t  was i n i t i a t e d  by awarding a s m a l l  grant t o  a "lead" 
school t o  develop a catalog of research competences of t h e  neighbor- 
i n g  schools. Faculty i n t e r e s t e d  i n  research were then asked t o  submit 
resume's. They were encouraged t o  v i s i t  t h e  f i e l d  center  t o  discuss 
research i n t e r e s t s  with appropriate NASA personnel. When mutual in-  
t e r e s t s  were discoverea, f acu l ty  and NASA center  personnel were en- 
couraged t o  arrange fu tu re  meetings t o  draw up a research proposal. 
Bona f i d e  proposals were then submitted t o  t h e  Office of University 
Af fa i r s  f o r  competition among p o t e n t i a l  inves t iga to r s  from s i m i l a r  
s chools . 
Authority and example. - Authority i s  given by 42 U. S. Code 2473 
( b ) ( 5 ) .  Morgan S t a t e  College, f o r  example, under grant  NGR 21-025-001, 
An Appraisal of the  Capabi l i t ies  of Developing I n s t i t u t i o n s  i n  Maryland, 
Delaware, and Pennsylvania t o  p a r t i c i p a t e  i n  the  Universi ty Research 
program o f  NASA, provided support  f o r  Ques t ionna i r e s ,  a n a l y s i s ,  t r a n s -  
p o r t a t i o n ,  t r a v e l  expenses of p r i n c i p a l  i n v e s t i g a t o r s  and i n t e r e s t e d  
f a c u l t y  from a l l  schools  p a r t i c i p a t i n g .  
His tory  and ex ten t  o f  use.  - The programs were s t a r t e d  i n  t h e  
surnmer of  1968 wi th  one l e a d  i n s t i t u t i o n  nea r  each of four  NASA cen te r s  
des igna ted  t o  h e l p  match co l lege  c a p a b i l i t i e s  t o  c e n t e r  programs. The 
fou r  programs were 
Lead i n s t i t u t i o n  NASA c e n t e r  T o t a l  number o f  
p a r t i c i p a t i n g  co l l eges  
Morgan S t a t e  Goddar d 
Hampton I n s t i t u t e  Langley 
Alabama A&M Mars h a l l  
P r a i r i e  View A&M MSC 
A t  Goddard, 44 f a c u l t y  members expressed some i n t e r e s t ,  approx- 
imate ly  15  came t o  vis i t ,  and 11 submit ted n ine  proposa ls .  Eight  o f  
t h e s e  proposals  were funded i n  t h e  f i r s t  yea r .  P r o j e c t s  were funded 
a t  Bowie S t a t e  College,  Delaware S t a t e  College, Federa l  Ci ty  College,  
Howard Un ive r s i t y ,  and Morgan S t a t e  College. I n  a l l  b u t  one case ,  
Goddard p r o j e c t  money was used t o  supplement t h e  SUP funds. Also,  t h e  
j o i n t  agreement wi th  Bowie S t a t e  College ( see  s e c t i o n  on agreements) 
der ived  from t h i s  e f f o r t ,  and a d d i t i o n a l  coopera t ive  agreements a r e  
being sought wi th  o ther  schools .  A gran t  a t  Morgan S t a t e  College i s  
t o  develop a multimedia course i n  b a s i c  astronomy. 
A t  Langley, it took an a d d i t i o n a l  year  of t echn ica l - l eve l  d i s -  
cussions be fo re  proposals  were submit ted f o r  cons idera t ion .  Four 
research  g ran t s  have been awarded t o  North Caro l ina  A&T S t a t e  Univer- 
s i t y .  Addi t iona l  proposals  from V i r g i n i a  S t a t e  College,  North Caro l ina  
Cent ra l  Univers i ty ,  and Aampton I n s t i t u t e  have been submit ted f o r  con- 
s i d e r a t i o n .  
A t  Marsha l l ,  more than  $1.4 m i l l i o n  worth of proposals  were sub- 
mi t t ed  from seven of t h e  n ine  schools  i n  t h e  program. Five proposals  
were of s i g n i f i c a n t  relevance t o  t h e  space program t o  be funded. 
Grants were awarded t o  Alabama A&M College,  Oakwood College,  Tal ladega 
College,  and Tuskegee I n s t i t u t e  (two g r a n t s )  f o r  about $130,000 of 
t o t a l  suppor t ,  $55,000 of which i s  p r o j e c t  money from t h e  cen te r .  
A t  MSC, fou r  schools  responded by submi t t ing  2 1  proposals  f o r  an 
approximate t o t a l  o f  $375,000. Nine proposa ls  were accepted f o r  fund- 
i ng  from t h r e e  schools  f o r  a t o t a l  of about $90,000. 
Discussion.  - A number of  t h e  proposa ls  have been j o i n t l y  funded 
between OUA and cen te r s .  Some proposals  were i n i t i a l l y  t o t a l l y  funded 
from c e n t e r  r e sou rces ,  and a few t h a t  were i n i t i a l l y  j o i n t l y  funded 
were t o t a l l y  funded by t h e  cen te r  a f t e r  1 yea r .  
An analys is  of the  project  thus f a r  indicates  t h a t  it has brought 
some new competent, responsive t a l e n t  t o  NASA's work and has helped 
broaden the  base of pa r t i c ipa t ion  i n  NASA a c t i v i t i e s .  This broadened 
par t i c ipa t ion  a l so  helps t o  d i s t r i bu t e  some of the  new knowledge and 
technology of the  space program t o  a wider segment of socie ty .  A 
disadvantage i s  t h a t  sometimes a considerable amount of time i s  re-  
quired t o  match facu l ty  i n t e r e s t s  with NASA needs. 
Faculty members a re  provided with the  information necessary t o  
submit research proposals. Grants provide funds f o r  facu l ty  and student 
time and f o r  procurement of equipment. The project  has helped update 
facu l ty  knowledge and involve students i n  meaningful research. The 
importance of involving schools t h a t  serve predominately black students 
in t imate ly  i n  every aspect of our soc ie ty ,  including our space e f f o r t ,  
need hardly be s t ressed.  
INSTITUTES AND CONSORTIUMS 
Goddard I n s t i t u t e  f o r  Space Studies 
Purpose and descript ion.  - The Goddard I n s t i t u t e  f o r  Space Studies 
was es tabl ished as  a New York Office of the  Goddard Space Fl ight  Center. 
It has a small permanent Civ i l  Service s t a f f  of nine persons who work 
c losely  with neighboring un ivers i t i e s  t o  develop a maximum univers i ty  
contribution t o  the  space science program. 
Associations between GISS and New York a rea  un ivers i t i e s  are  an 
i n t e g r a l  p a r t  of GISS operations and cons t i tu te  the  g rea tes t  s ing le  
source of s t rength  and v i t a l i t y  i n  the  GISS program. The most i m -  
portant  element i n  these  associat ions i s  the  f a c t  t h a t  a  subs tan t ia l  
number of graduate students perform research i n  space sciences on GISS 
premises under the  guidance of GISS s t a f f  who hold adjunct facu l ty  
appointments i n  New York area  un ivers i t i e s .  These graduate students 
work as research a s s i s t an t s  i n  the  GISS research program and use t h e i r  
research as t h e s i s  mater ia l  f o r  the  Ph.D. degree i n  t h e i r  respect ive  
un ivers i t i e s .  GISS s t a f f  members who a re  adjunct professors a l so  o f f e r  
courses i n  space science i n  neighboring un ivers i t i e s .  
Authori ty,  and examples. - The i n s t i t u t e  i s  a f i e l d  o f f i ce  of the  
Goddard Center and repor ts  t o  the  Space Science Directorate of t h a t  
center .  
GISS has es tabl ished important contacts  within f i ve  un ivers i t i e s  
including Columbia, New York Universi ty,  the  S t a t e  University of New 
York a t  Stony Brook, Teshiva Universi ty,  and t he  City University of 
New York. Graduate students working with GISS from these  un ivers i t i e s  
a re  supported by NASA gran t s ,  f o r  example, NASA grant  NGL 33-008-012 
t o  Columbia University. 
For the most p a r t ,  GISS-university associat ions a re  not arranged 
through formal o r  contractual  agreements, but are  based on informal 
arrangements between i n d i v i d u a l  members of t h e  GISS s t a f f  and var ious  
Mew York a r e a  u n i v e r s i t i e s .  ( I n  t h i s  r e spec t  GISS ope ra t ing  arrange-  
ments d i f f e r  from those  of t h e  J o i n t  I n s t i t u t e  f o r  Laboratory Astro- 
phys ics  (JILA) and t h e  Smithsonian Ast rophys ica l  Observatory (SAO) .
J i l a  and SAO depend on c lose  u n i v e r s i t y  a s s o c i a t i o n s ,  b u t  t h e  depend- 
dence i s  through an i n s t i t u t i o n a l  t i e  through a s i n g l e  neighboring 
u n i v e r s i t y ,  t h e  Univers i ty  o f  Colorado and Harvard, r e s p e c t i v e l y )  . 
GISS a s s o c i a t i o n s  wi th  t h e s e  f i v e  u n i v e r s i t i e s  a r e  based on two 
c r i t i c a l  elements : 
The f i r s t  i s  t h e  s e r i e s  of  f a c u l t y  appointments f o r  GISS s t a f f  
members on a  pa r t t ime  o r  ad junc t  b a s i s ;  t h e s e  appointments enable  
GISS s t a f f  members t o  o f f e r  courses  i n  space sc i ence  i n  neighboring 
u n i v e r s i t i e s  and t o  superv ise  t h e  Ph.D. r e sea rch  of graduate  s tudents  
working i n  space- re la ted  f i e l d s .  
The second i s  t h e  s e r i e s  of  g r a n t s  made by the  Of f i ce  of Univer- 
s i t y  A f f a i r s  t o  u n i v e r s i t i e s  i n  t h e  New York a r e a  wi th  whom GISS has 
important con tac t s .  The funds provided by t h e s e  g r a n t s  a r e  u t i l i z e d  
p r i n c i p a l l y  f o r  t h e  support  of graduate  s tuden t s  working wi th  GISS 
s t a f f  members as advisors  on space- re la ted  p r o j e c t s .  
His tory  and ex ten t  of use.  - GISS w a s  e s t a b l i s h e d  i n  1961, and 
t h e  o b j e c t i v e  was t o  y i e l d  t o  NASA t h e  double b e n e f i t  o f  accomplishing 
space sc ience  research  ob jec t ives  whi le  s imultaneously c o n t r i b u t i n g  
t o  t h e  t r a i n i n g  of Ph.D. s tuden t s  i n  t h e  space sc iences .  
A t  t h e  p re sen t  t ime ,  40 Ph.D. s tuden t s  a r e  being supported by 
t h e s e  g r a n t s ,  of whom 30 a r e  performing r e sea rch  on t h e  GISS premises .  
This group of  s tuden t s  is  an i n t e g r a l  p a r t  o f  t h e  GISS r e sea rch  e f f o r t .  
They c o n s t i t u t e  t h e  jun io r  p r o f e s s i o n a l  group i n  t h e  GISS program and 
make up 40 percent  of t h e  t o t a l  p r o f e s s i o n a l  s c i ence  and mathematics 
c a p a b i l i t y  i n  t h e  GISS bu i ld ing .  
During t h e  academic yea r  1969-1970 10 courses  were o f f e r e d  by 
GISS s t a f f  a t  u n i v e r s i t i e s  i n  t h e  New York met ropol i tan  a r e a .  The 
courses  a r e  important because they  enable GISS s t a f f  members t o  in-  
t e r e s t  sc ience  s tuden t s  i n  doing graduate  work towards t h e  Ph.D. on 
space sc i ence  t o p i c s .  
Graduate s tuden t s  performing r e sea rch  i n  support of t h e  in-house 
e f f o r t ,  make up 40 percent  of  t h e  p r o f e s s i o n a l  personnel  working on 
GISS premises.  Research papers  stemming from t h e i r  c l o s e l y  r e l a t e d  
on-campus work amount t o  250 pub l i ca t ions  out of  a t o t a l  of more than  
600 produced by t h e  GISS s t a f f  and a s s o c i a t e s  s i n c e  1961, o r  approx- 
imate ly  one- th i rd  of  t h e  t o t a l  volume of publ i shed  research  r e s u l t i n g  
from t h e  New York opera t ion .  For ty  Ph.D. degrees i n  astronomy, p h y s i c s ,  
and geophysics have been granted  t o  s tuden t s  a s soc i a t ed  wi th  GISS 
through t h i s  arrangement. 
Discussion. - These f a c t s  i n d i c a t e  t h a t  t h e  g ran t s  t o  New York 
a rea  u n i v e r s i t i e s  a re  being used i n  a d i f f e r e n t  way than  most of those  
which support space research  out of Sustaining Universi ty Program funds. 
The g ran t s  support a group of  un ive r s i ty  personnel  who d i r e c t l y  par- 
t i c i p a t e  i n  t h e  in-house research  e f f o r t .  These u n i v e r s i t y  personnel  
con t r ibu te  a major share  of the  research  a c t i v i t y  and make f o r  f r u i t f u l  
i n t e r a c t i o n  between NASA and u n i v e r s i t i e s  i n  t h e  New York area.  
V i rg in ia  Associated Research Center (VARC) and 
Space Radiation Ef fec t s  Laboratory (SREL) 
Purpose and desc r ip t ion .  - The VARC i s  an arm of t h e  College of 
W i l l i a m  and Mary loca ted  i n  Newport News, Vi rg in ia ,  and, i n  add i t ion  
t o  i t s  educat ional  funct ion ,  i s  respons ib le  f o r  administer ing t h e  con- 
t r a c t  t o  opera te  the  SREL. Approximately 50 percent  of t h e  time on 
t h e  acce le ra to r s  of SREL i s  f o r  government experiments and 50 percent  
i s  f o r  ou t s ide  organiza t ions .  
Authority and example. - The VARC was e s t ab l i shed  by t h e  1962 
General Assembly o f  Virg in ia ;  it was i n i t i a l l y  s t a f f e d  and administered 
by t h e  Universi ty of  Vi rg in ia ,  V i rg in ia  Polytechnic I n s t i t u t e ,  and the  
College of William and Mary, and l a t e r ,  t h e  Medical College of Virg in ia .  
The Governor of Vi rg in ia  i n  1967 d issolved t h i s  VARC agreement and put  
t h e  adminis t ra t ion  of VARC under t h e  College of William and Mary alone. 
The College of W i l l i a m  and Mary, under cont rac t  NASI-5700 with Langley 
Research Center ,  manages, ope ra te s ,  and maintains SREL through VARC. 
History and extent  o f  use. - The Vi rg in ia  Associated Research 
Center was e s t a b l i s h e d  wi th  t h r e e  main funct ions :  (1) t o  manage and 
operate NASA's Space Radiation Ef fec t s  Laboratory, l oca ted  near  t h e  
Langley Research Center ; ( 2 )  t o  develop a research  program i n  which 
u n i v e r s i t i e s  and o the r  research organizat ions might use t h e  l abora to ry ;  
and (3 )  t o  arrange f o r  a coordinated program of r e s iden t  graduate in -  
s t r u c t i o n  under t h e  j o i n t  sponsorship of p a r t i c i p a t i n g  i n s t i t u t i o n s .  
The opera t ion  of SREL has helped generate research  p r o j e c t s  and edu- 
c a t i o n a l  undertakings of a va r i ed  and broadening s o r t ;  VARC has become 
a graduate cen te r  opera t ing  wi th  a combined s t a f f  and wi th  i t s  courses 
and p r o j e c t s  f u l l y  acceptable by each p a r t i c i p a t i n g  un ive r s i ty .  
SREL was dedicated a t  t h e  end of 1965. It i s  now success fu l ly  
ope ra t iona l ,  and i t s  cyclotron i s  scheduled on a 24-hour day, 7-day 
week b a s i s .  
Discussion. - Although t h e  educat ional  program a t  VARC has ex- 
perienced d i f f i c u l t i e s  i n  t h e  p a s t ,  it i s  now i n  f u l l  swing. There 
a re  over 400 graduate s tudents  from t h e  l o c a l  a rea  involved i n  a var- 
i e t y  of  courses ,  and 50 Langley employees a r e  t ak ing  graduate courses 
i n  physics  and engineering. The College of W i l l i a m  and Mary now o f f e r s  
t h e  Ph.D. i n  physics  and Old Dominion Universi ty w i l l  o f f e r  t h e  Ph.D. 
i n  engineering i n  1971. William and Mary has r ecen t ly  asked t h e  V i r -  
g i n i a  Legis la ture  f o r  $887,000 f o r  a new 25,000-square-foot space 
sc ience  bu i ld ing  on t h e  VARC s i t e .  
Lunar Science I n s t i t u t e  
Purpose and descr ip t ion .  - The Lunar Science I n s t i t u t e  provides a 
l o c a t i o n  and f a c i l i t i e s  f o r  un ive r s i ty  s c i e n t i s t s  working i n  c lose  
proximity t o  t h e  Manned Spacecraft  Center ,  enabling and encouraging a 
c lose r  working r e l a t i o n s h i p  between un ive r s i ty  and government personnel  
engaged i n  l u n a r  sc ience  research;  it provides a r epos i to ry  of da ta  
unique t o  research  on l u n a r  ma te r i a l ;  and it provides a source of in-  
formation f o r  s c i e n t i s t s  and q u a l i f i e d  graduate s tudents  i n t e r e s t e d  i n  
working on space research .  
Authority and example. - The Lunar Science I n s t i t u t e  was estab-  
l i s h e d  i n  March 1968, based on recommendations of the  Pres ident  of t h e  
National  Academy of Sciences. The NAS administered t h e  formation, 
renovation of f a c i l i t i e s ,  and e a r l y  work of t h e  LSI and maintained ad- 
min i s t r a t ive  con t ro l  with t h e  a s s i s t ance  of two NASA gran t s  f o r  these  
purposes. Subsequently, t he  Unive r s i t i e s  Space Research Associat ion,  
a consortium of 50 u n i v e r s i t i e s ,  was formed f o r  concerted ac t ion  on 
space research  problems and t o  operate t h e  LSI. I ts  funds a r e  provided 
by NASA con t rac t .  
History and extent  of use. - The s t a f f  of t h e  LSI occupied t h e  
renovated f a c i l i t i e s  i n  October 1969, having previously been accommo- 
dated a t  MSC and i n  rented  space. Formal dedica t ion  was he ld  on Jan- 
uary 4, 1970. 
Discussion. - The V i s i t i n g  S c i e n t i s t s  Program i s  one of t h e  key 
ope ra t iona l  elements of LSI. The s c i e n t i s t s  a r e  s e l e c t e d  on t h e  b a s i s  
of t h e i r  s c i e n t i f i c  competence and t h e  relevance of t h e i r  proposed re-  
search t o  the  o v e r a l l  LSI program. S i x  have been s e l e c t e d  and appointed 
t o  da te .  
To a s s i s t  s c i e n t i s t s  unfamil iar  wi th  MSC, LSI and MSC a r e  cooper- 
a t i n g  i n  t h e  prepara t ion  of desc r ip t ive  brochures about t h e  f a c i l i t i e s  
and resources a v a i l a b l e ,  a s  wel l  as  providing f o r  d e t a i l e d  f a c i l i t i e s  
o r i e n t a t i o n  v i s i t s  when requi red .  
A l e c t u r e  program i s  designed t o  b r i n g  d i s t ingu i shed  scholars  and 
researchers  t o  t h e  LSI t o  share  t h e i r  thoughts and achievements with 
t h e  LSI/MSC community. 
Another funct ion of t h e  LSI i s  t o  make i t s  f a c i l i t i e s  ava i l ab le  
t o  provide a s u i t a b l e  academic atmosphere f o r  t h e  conduct of s p e c i a l  
meetings and conferences by NASA groups o r  by l o c a l  and na t iona l  pro- 
f e s s i o n a l  groups. 
Environmental Sciences I n s t i t u t e  
Purpose and desc r ip t ion .  - The School of Natural  Sciences and 
Mathematics a t  San Jose S t  a t e  College e s t ab l i shed  an Environmental 
Sciences I n s t i t u t e  i n  September 1968; i t s  purpose i s  t h e  development 
of i n t e g r a t e d  s t u d i e s  i n  t h e  b i o l o g i c a l  and phys ica l  sc iences  as  they  
p e r t a i n  t o  man's environment. Membership i s  by cont r ibut ion  from in-  
d iv idua l s ,  organiza t ions ,  o r  graduate s tuden t s .  The p r o j e c t s  a re  gen- 
e r a l l y  conducted at  t h e  col lege .  
. - Authority f o r  NASA p a r t i c i p a t i o n  i s  given by 42 U. S .  
History and extent  of use. - The Ames Research Center i s  a con- 
t r i b u t i n g  member ($100 annually)  , and D r .  John Greenleaf of Ames i s  
s e c r e t a r y  o f  t h e  Executive Council of t h e  I n s t i t u t e .  
Discussion. - NASA p a r t i c i p a t i o n  has been minimal so  f a r ,  but t h e  
importance of environment a 1  sc ience  t o  contemporary n a t i o n a l  goals  can- 
not  be overlooked. 
Ames-University Coinvest igat ion i n  F l igh t  
P ro jec t  Experiments (consortium) 
Purpose and desc r ip t ion .  - The consortium has been es t ab l i shed  
t o  perform organic ana lys i s .  The consortium i s  under t h e  d i r e c t i o n  
of an Ames s c i e n t i s t ,  D r .  C.  A. Ponnamperuma. Associated with D r .  
Ponnamperuma a r e  s i x  p r i n c i p a l  i n v e s t i g a t o r s  i n  micropaleontology, bio-  
chemistry, phys ica l  chemistry, and geochemistry. 
Ten co inves t iga to r s  add competence i n  organic chemistry, analy- 
t i c a l  chemistry,  and geology. 
Authori ty and examples. - Ames has supported two g ran t s  bear ing  
on luna r  samples, NGR 26-004-011, Gas Chromatographic Techniques, 
under the  d i r e c t i o n  of D r .  Gehrke a t  t h e  Universi ty of Missouri ,  and 
NGR 05-007-077, Analysis of Ancient Sediments and E x t r a t e r r e s t r i a l  
Mate r i a l s ,  under t h e  d i r e c t i o n  of D r .  Kaplan a t  t h e  I n s t i t u t e  of 
Geophysics and Planetary  Physics , Univers i ty  of  Ca l i fo rn ia ,  Los Angeles . 
History and extent  of use. - The p r i n c i p a l  i n v e s t i g a t o r s  w i l l  per-  
form t h e i r  r e spec t ive  a n a l y t i c a l  procedures a t  t h e  Ames Research Center. 
Although most of t h e  ana lys i s  w i l l  be accomplished a t  Ames, t h e r e  a r e  
two exceptions:  Ames does not  have t h e  equipment f o r  t h e  i so tope  f r ac -  
t i o n s  s t u d i e s  t o  be performed under t h e  d i r e c t i o n  of  Professor  Kaplan; 
a  minute f r a c t i o n  of the  sample and of t h e  e x t r a c t s  from t h e  a n a l y t i c a l  
procedures w i l l  have t o  be examined by us ing  t h e  i so tope  mass spect ro-  
meter a t  UCLA. The case of t h e  porphyrin ana lys i s  i s  s i m i l a r .  The 
a n a l y t i c a l  procedure ou t l ined  by D r .  Halpern p o s t u l a t e s  t h e  need f o r  
the  measurement of magnetic c i r c u l a r  dichroism. A small  e x t r a c t  i n  
which porphyrins may be present  w i l l  be examined a t  Stanford.  
Discussion. - The i d e a  behind t h e  s e t t i n g  up of t h e  consortium 
f o r  the  ana lys i s  of lunar  samples was t o  b r ing  toge the r  a  group of 
exper ts  of d iverse  i n t e r e s t s  i n  one p lace  t o  s tudy t h e  samples and t o  
l e a r n  as much about them a s  one poss ib ly  could. 
CONCLUDING REMARKS 
A p a r t i c u l a r  NASA-university r e l a t i o n s h i p  may range from a  s i n g l e  
telephone conversation t o  t h e  establ ishment  of a  new i n s t i t u t i o n .  It 
i s  probably p o i n t l e s s  , i f  not impossible,  t o  l i s t  every d i f f e r e n t  uni- 
v e r s i t y  r e l a t i o n s h i p  experienced. But t h e  major c l a s ses  of  r e l a t i o n -  
s h i p  have been l i s t e d  and discussed a s  examples. This documentation 
shows t h a t ,  although only s i x  o r  e igh t  b a s i c  types of instrument ,  or  
a u t h o r i t y ,  a re  used f o r  r e l a t i o n s  with u n i v e r s i t i e s ,  t h e  d i v e r s i t y  of  
scope and d e t a i l  i n  t h e i r  use i s  enormous. 
A s tudy,  a  symposium, and a  ca ta log  o f  f e d e r a l  labora tory  - 
un ive r s i ty  programs and r e l a t i o n s h i p s  prepared f o r  t h e  Federal  Council 
f o r  Science and Technology ( r e f s .  5 ,  6 ,  and 7 )  l i s t  only a  few r e l a t i o n -  
sh ips  t h a t  would be new f o r  NASA. These inc lude  (1) use of funds from 
a  foundation,  o r  o the r  t h i r d  p a r t y ,  t o  pay f o r  r e l eased  time of NASA 
s t a f f  t o  teach  i n  a  u n i v e r s i t y ,  ( 2 )  use o f  NASA f a c i l i t i e s  and equip- 
ment by un ive r s i ty  f a c u l t y  f o r  teaching t h e i r  s tuden t s ,  and (3 )  develop- 
ment by NASA of new audiovisual  techniques f o r  teaching.  There i s  no 
adminis t ra t ive  b a r  t o  any r e l a t i o n s h i p  l i k e  t h e s e ;  i f  they  have not  
been used, it i s  t h a t  t h e  need and f e a s i b i l i t y  have not  occurred. 
The ca ta log ,  ( r e f .  7 )  a l s o  shows t h a t  some f e d e r a l  l a b o r a t o r i e s  
have much more movement of personnel  between t h e  l abora to ry  and t h e  
un ive r s i ty  than  i s  c h a r a c t e r i s t i c  of most NASA cen te r s .  I n  f a c t ,  some 
MASA centers  have more un ive r s i ty  t r a f f i c  than  o thers .  The amount of 
such t r a f f i c  i s  s e t  by judgment both by u n i v e r s i t y  personnel and by 
NASA management, and it a l s o  r e f l e c t s  t h e  na ture  of t h e  mission o r  
~bject i -ves  of a  center .  Universi ty people do i s o l a t e d ,  b a s i c  research  
s t u d i e s  we l l  and e a s i l y ,  and s o  t h e r e  i s  ex tens ive  co l l abora t ion  i n  
spa,ce science s t u d i e s  and i n  o t h e r  spec ia l i zed  research  areas  where 
such s t u d i e s  occur. Collaboration i s  l e s s  extensive with NASA centers  
t h a t  a re  committed t o  and organized f o r  the  development of a  f i e l d  o f  
appl ied  technology and the  management of l a r g e  programs. Exposure of 
un ive r s i ty  people t o  t h i s  aspect of modern sc ience  and engineering i s  
important , never the le s s ,  e spec ia l ly  i f  t h e  u n i v e r s i t y  i s  t o  p a r t i c -  
i p a t e  i n  t h e  continuing education of a c t i v e  s c i e n t i s t s  and engineers ,  
A s  can be seen i n  t h i s  r e p o r t ,  NASA has mechanisms f o r  such col labor-  
a t i o n .  
The wide v a r i e t y  of uses t o  which a  r e l a t i v e l y  few instruments 
( g r a n t ,  con t rac t ,  cooperat ive agreement, e t c .  ) a re  put suggests  t h a t  
t h e  needs o r  des i r e s  of t h e  major p a r t i c i p a n t s  a re  t h e  key t o  having 
a  NASA-university r e l a t ionsh ip .  A s u i t a b l e  wedding can always be 
arranged; one f i r s t  must f i n d  a  b r i d e  and groom. And, an a t t r a c t i v e  
dowry he lps  ? NASA has broad enough au thor i ty  i n  t h e  Space Act and t h e  
Training Act t o  have a  very f l e x i b l e  s e t  of techniques f o r  working 
with u n i v e r s i t i e s .  Regulations a r e  adaptable enough t o  allow a  mut- 
u a l l y  advantageous r e l a t i o n s h i p  f o r  most s i t u a t i o n s .  But f o r  any re -  
l a t i o n s h i p  t o  occur, one must f i rst  f i n d  t h e  ind iv idua l s  i n  t h e  univer- 
s i t y  and i n  NASA who a r e  w i l l i n g  t o  ge t  toge the r  and make something 
happen, 
Also, it seems c l e a r  t h a t  what happens i n  a NASA-university under- 
t ak ing  depends more on t h e  wishes and p red i l ec t ions  of t h e  major par- 
t i c i p a n t s  than  on t h e  l e g a l  instrument being used. The scope and tone  
of a NASA-university a c t i v i t y  depend l a r g e l y  on t h e  po l i cy  o r  a t t i t u d e  
of NASA management, p a r t i c u l a r l y  t h e  center  management, and on the  de- 
s i r e s  of t h e  un ive r s i ty  p a r t i c i p a n t s .  Of course,  money, as wel l  as  
people,  i s  an i n e v i t a b l e  cons t r a in t .  
It follows t h a t ,  i f  changes o r  adjustments a r e  t o  be made i n  t h e  
ways i n  which NASA r e l a t e s  t o  u n i v e r s i t i e s ,  they  w i l l  have t o  s t a r t  
wi th  people r a t h e r  than  paper ,  with ideas  r a t h e r  than ins t ruments ,  and 
with resources r a t h e r  than  r egu la t ions .  I f  a method f o r  r e l a t i n g  t o  a 
un ive r s i ty  i n  some mutually des i r ed  way cannot be found i n  t h i s  ca t a log ,  
the  l i k e l i h o o d  i s  never the less  good t h a t  an appropr ia te  method can be 
devised wi th in  t h e  broad a u t h o r i t i e s  with which NASA a c t s .  
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APPENDIX A 
ENABLING LETTER 
M ~ Y  27, 1969 
TO :  ask Group Members) 
FROM : YIAssistant Administrator f o r  Universi ty Af fa i r s  
SUBJECT: NASA-University Program 
I am very i n t e r e s t e d  t h a t  we develop and document t h e  methods t h a t  
NASA and i t s  Centers now use o r  reasonably could use i n  r e l a t i n g  NASA 
and Unive r s i t i e s  i n  common cause. I n  o the r  words, what p r o j e c t s ,  pro- 
grams , cont rac t  methods , grant  methods , mutual agreements, mutual 
understandings, wr i t t en  o r  o r a l ,  have been t r i e d  o r  could be t r i e d  i n  
the  conduct of NASA-University Af fa i r s  t o  b r i n g  professors  and s tudents  
i n t o  c l o s e r ,  more productive working r e l a t i o n s h i p s  with Center personnel.  
D r .  Walter T. Olson of t h e  Lewis Research Center has k indly  agreed 
t o  head-up an e f f o r t  t o  assemble and document our  experiences and our 
views as t o  a l l  p o s s i b i l i t i e s  i n  t h i s  a rea .  
With t h i s  l e t t e r ,  I am asking you i f  you w i l l  be  w i l l i n g  t o  work 
with D r .  Olson i n  t h i s  e f f o r t .  He plans t o  s o l i c i t  information from 
you l a r g e l y  by mail  although two o r  t h r e e ,  one-day group meetings may 
be requi red  t o  harmonize a poin t  of  view about t h e  undertaking. I 
am asking you t o  accept t h i s  assignment because it w i l l  be necessary 
t o  have a r ep resen ta t ive  from each NASA Center who can present  what 
t h e  Center has t r i e d  i n  a concise and knowledgeable inanner, and who 
can comment a u t h o r i t a t i v e l y  on t h e  s t r e n g t h  and weakness and genera l  
value of t h e  d i f f e r e n t  un ive r s i ty  r e l a t i o n s h i p s  t h a t  were t r i e d .  
The purpose of t h e  completed study w i l l  be t o  he lp  develop more 
e f f e c t i v e  Universi ty programs and t o  a s s i s t  t h e  Centers i n  t h e  de- 
velopment of  c l o s e r  working r e l a t i o n s h i p s  with u n i v e r s i t i e s .  
When you reply  t o  me, w i l l  you p lease  send a copy of  your r ep ly  t o  
Dr, Walter T. Olson, Ass is tant  Di rec to r ,  Lewis Research Center ,  so  
t h a t  he may proceed t o  contact  you, 
Or ig ina l  s igned by 
J. G. Pohly 
f o r  F. B. SMITH 
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